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G1,·cn the kn&th)' run·up, 11 wasn't 
surpmm 1 that last 11;ed:'1 Micro­
dm·c launch ,..ill aa:ompamed 
moreb)'as1&hofrtheHromS1nda1r 
than1heusual'1rumpe1bki•m,g' In 
spite or the delay 1he ZX Micro­
dm'C stonagc: S)'Stem for 1hc Sp«· 
trum 1sar1uahly lhe most 1mport1nl 
to-end prod11C1 rekasc ofthe)·ea r . 

It ,.'Ould ha,·e b«n the moll 

1mponan1 krA-cnd product rckaw 
of last ,·car, but the: process or 
dcsignma and sc1t1n1 up manufac. 
tunn1 and suppon 1ook Sinclair 
Rcsurch longe r than upcc tcd -
much IOlhc: I RAO)'IIK'COfSpc:drum 
0111·nc:n. many of v.hom vic .... cd the 
Mkrodnn• as the compute r 's pnn· 
apalfc:aturc 

But , the Mterodn vcs ha,·c b«n 
worth the ""'a,I The S)'$tCm USC'S, 
not: a disk, but an endless tape 
carmdic about the size of I ROM 
ch,p The ultra·1hin 1apc ,nSKk II 
dnV<nO\·cr a ma1nc:uc hc:adatgrcal 
speed, 1ransfcmn1 W111 to the 

• • 

computer many tunes fas1er than I 

caucne tape 
As ,I's a 'loop' system there Ii no 

rcw1nd1n1or rlddhng to be done:; all 
the commands 1011op,slart the tape 
or rcadhrntc. arc handkd b)' the 
oomputcrbycxtcnslOflstothc:Bas.c 
commands In eff«I. 11 has nearly 
all the charK1cns11cs of a disk 
system. Whal you do lose for the 
™•P pnce 111 11 speed. so )'OU 

could say the prod\lC1 11 ••orth the 
w111 m more .,..,ays than one. 

There arc two parts to the 
Microdm·c1)'S1cm Thcdn,·crom · 
mun1e11tcs ·•11th the Spectrum 
throu&h I spca1 l 1ntcrfacc (Smdan 
calk 11 ln1crfatt I. Interface 2 ,nll 
apparently have a ,games dlrtndgc 
saot and t())'SOClt oon1rotkn). 'The 
ln 1crface Al'li behind and under the 
Spectrum. put lln& 11 on a comfort• 
able typssl's 5'an1. The ~gn has 
a\'OWt:d repcauna 1hc: mramom 
RAMpack lll'obblc problem by 
pro,..id1n1 M:rc .. -s to scat 1he m1cr· 

Tlle~Werfac.1.W.NltS2Ui.t«fac. ...... 
CNNCtiN ..... ,.,..,.,... ..... ..,......, ,rilltlf'L 

face firmly 10 the edge oonncetor 
A nbboncable from 1he l n1crra« 

connc:dl up 10 c11;tu microdnvcs 
Thc:sc 100 an be scrcw;cd s«urcl)' 
1o,c1her 

As a n llddcd bonus the Interface 
has an RS232 1ntcrf ace and 11 also 
enables up 10 64 Spcctrums to be 
l1nkcd1n a nct•·ork to uansfcr Wlta 
and share pcnphc: rab 

A sin&k Mterodnve COSIS £49 9S 
and theln1 crfacc£29.9S. Bough1by 
usclr, 1hc: Interface cm:1s £49.9'. 

The only dunk ,n the Smda1r 
armourappcarstobca,a 1lablh1y. It 
11 expected that rat1ornn1 (2 dm ·n: 
and I Interface per Spectrum) ""•II 
be 1he name or 1he aarM un111 1hc 
cndof1 h1s)"ear Th 11;, saysS1nctair. 
d irte,'ltabk: 11,cn 1hc nature of lhc 
prod uct The company ,s unsure 
JUSl 11,hat 1he 1akc ·up rue .. ,11 be 
amon1 Spectrum o....-ncrs and how 
many dm·es they arc hLcly 10 want 
to chain to,cthcr. -50 S1ndau t1 

bc1n1 CIUtlOUI •·1th IIS prodUCIIOfl 
till1tict1adc are r pteturc 

The 5amcSOtUIIIIOfl apphes 101he 
c.artndgc media, 11 kast in the short 
1crm Sinc:lalf has protected 1tsdf 
agamst cmbanas~n a o, ·cr--Oemand 
b)' sc111n1 • fanly h•sh prtee tag -
!4 9S per cartndic . 

ln1tu1lly the dmt s and mtcrfacc 
w,11 be ava,labk on ly through 
Smd air Rac:arch on a mail Ot"der 

bas.s but will probably end upm the 
shops ,n a few months For 1hc llrM 
bt 1n11!'sacascof1hosc,..hobought 
Spcctrum s fint rcmng fint h)·1e at 
thcdm·n: 

The company has wnnen 10 

100.cn:i Spectrum Olfli'nc:n 1cll1n1 
them 10 be patient The lucky first 
few thousand o....·nc:rs ha,c b«n 
M'nt ordc' r forms (If you don' t 
rc«1\'C the 'pfcasc be patient' form 
w·1th1n lhc next w·cck or so )"OU can 
pu1 )'OUN"lf on the .... -. mna lis1 by 
.,..n11n1 to Sinclair Research Ltd, 
Stanhope Rd. Camberley. Surrey 
GUIS JPS S1nd11r says there w,11 
be no queue JUmp1n1-c,'Crybody 
• ·111 ha,c towa1t their turn 

S,nda1r dcs,cnbes the cartndac 
da11capac:11yn1tlcast8SK Th1s1s 
bccaUJC the formalin& routine auU>· 
ma11e11lly 1dcn11fics and 1inorcs 
naw·ed s,ccton of tape 

A 48K pros.ram can be loaded 1n 
uhttle as3.S scronds-dcpcnd1ng 
of course on where it' s situated on 
the tape lf,t happens tobe the las1 
prQSram 11 lakn longe r 

S1nda1 r s«ms to ha~·e: done 1t 
a,a,n The Microdroc should ha, ·e 
a ma,or impact on 1he Spectrum 
softlfli'arc market. not onl)' for 
11mn but for sopt11st~c,11cd 
pcnonallmlsinc:u sof1w-are hkc 
sprcadshec1 s or da1abase apph ca· ...... 

Those great expectations 
'The Microdn,..a tt rcmoniously e You can only access one the Mw;rodnve S)-Slcm w·e didn't dmc number and ·name' is the 
unveiled last w·cck by Sinclair MICTOdnve at a time 1n order not prcdlCI name of the fik; 
prO\·Mted a ns.,..crs to lflmt: of 1he to pul more burden on the Amon s these arc • 1bc upans,on 1n1erfacc 
pre-pm duetKlfl probkms re- Spectrum's already O\eN·or Lcd e You cannot do Microdnve-10- needed to run the dn\"t''S may not 
,,caled by PCN "The Microd· power supply: Microdm·e cop)1n1 unlcu you work 1111th 50fflC 'real Le)board' 
nvcs arc indeed a revolullonary e And II u5CI up some RAM in LOAD 1nf0fma1.on lftlO 1hc add-onsforthc::Spcctnam11111hou1 
product.but order to do error chcckm&, Sptttrum' s fflC'mory and 1hc:n modification lfyourke)'boardm 
• They ha,·c no random KttU; al1hou&h S1ncta1r spokcstMn SAVE 1110 anotherdme ; a ny •a y CO\C:fS upor aoc s under · 
only hm11cd 1enal Ka'SS - so da1m 1h11~1dn'1 mtcrfcrc•1th e The MICrodm ·c synta:c IS non - ncath the Spcclrum·s c"pan~ 
files arc ilo rcd on a tape loop runn1n1 longprosram1 stand.lrd and w•1II taLe a hnk porl. chances arc the Microdmc 
ratherthanfloppydi,k: It seems .... hatevcr probkms acmna ~ to fOf d,st dm ·e 1n1crfaccw·on'1casll y fi1 
• Tbcy use a scCOfld opcri11 n1 Sinclair hadcnoountcrcdwi1h thc o,fncn. To load a prognim from 
system resident 1n the 00 mtc r· RS2J2 interface 1n pre· Microdnvc, )'OU l)l)C • Ntx l •·ttt H' II ha,·c a run 
face mod ule ncedc:d to run the prod11C1ion arc now sohed Dul LOAD • "m~;l:Mnamc M-v.herc PT-o-Tnt a{ the Microdr hca nd 
Microdm ·« : there arc a fc""' 'ttttntllCltKS' ,n ·m'q,ccificsMicrodm·e . ·1·,11hc lntcrf aott. 
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Safer by order 
Mail order softw.uc housn ha,·c 
Cllptessed support for • Computer 
Trades ASIOnation plan to pro1«1 
consumcn ag1111nst mall orde r sor1. 
""11tC houses thal don'! dch,c r 

If II pi ahud all mall order 
sof,,...,,,c housn ""''" ha,c IO take 
OUl bonds w11h msunnce com· 
pantn to ensure they meet 1hc,r 
ordcrs v111hm 56Wl)"S or retur n 1he1r 
ruslomcn' money 

But a qu.clt suncy of sof,,.-;uc 
houses last 1a1cck su~sted thcy 
dtdn't th,nl the CTA Pfoposa ls 
,.·cn1farcnou!h Allthccompamn 
sun·cyed s.atd they ,.ere tired or 
being tarred w,lh !he brush of 
unrchablht y and uprcsscd MJpport 
for anymovn 10 help improve their 
1m.1gc. 

'J,..'Outdagrceabsolutcly,, mh1hc 
need for such a plan.' s.ind Cot,n 
M1ksof AsetocakSof twarc. 'And I 
think 56 days 11 far too long- I've 
JOI compc111on 'Aho have been 

Silicon trip 
A ten-day tnp to S,l,oon Valley, 
88 Cmkrosand48KSp«tru~arc 
pritts m a compcuuon sponsored 
by dw: Guardian ne""-spapc:r. 

All you have 1odo.swn tca 1,500 
'A'Ord HUI)' about 'busu'ICSS m the 
fucurc'. 

The rompelltlOn 11 bcmg run by 
t he organ,wrs of tht lnicrn atM>nal 
8usmcssShow.•hic:htakcsf>'ace1n 
D1rmin&ftam m Oc:tobcr , 

En1ran1.s arc asked 10 take a n 
'obJec11,c and fresh look' at •hat 
tht fu1urc holds for office 11,orken 
and uecu11,n. In p.&ttK'Ular. lhc 
1udscs •111 want IO rt'ad about the 
1m~ of nct• ·CHk1n1 and people 
Ming abk 10 •·or._ •t home 

The compctmon clost'1 on 
Scpcembtr l6and 1he .... ·1nn1ngen1ry 
<A1!1 b( prin ted m 1hc Guardian 

Further details from the IDS 
lnfcwmalion Ct'n1rc. l lcs'-t'lh 
House. Portman Square. London 
WI 

Smccn-ycar-old $Chool leaven 
wondermc 'A hat 10 do aflc r the 
.sumn\Cr hols, can JOtn the Compu­
ter Insight Youth Tnun1n& Scheme 
and learn aboul microcomputers 
Thcre •re still 100 place, up few 

'"'"'· The fint group of JO 1ra1nees will 
beg.in the rour1e on September 5 
follo•'ed by three <At'Ckly 1n1akesof 
JO trainees 

Gordon Kelly, manag.mg dircc· 
tor of Computer lns.&,ht. hu been 
appomled iu manag ing agtnt under 
the Khemc . tic .u1d: ' We arc not 
a1m1n1 10 make experts of the 
trainees, bu1 h1&flly useful members 
1n a m1C:To-bascd team 

'Thc:tr •'Ofk cxpcncna: will be 
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advcms1ng 1h1np that don'1 even 
Cllst' 

John Fosler, from O.pac:k Sofl­
"arc,a,greed 'l'mallfor11,rcally,' 
he uid 'A nyih1nghlcthatmus1b( 
a&ood1h 1ng 'l lc• usur pn scd1he 

~:a:.n:lf:~'°':n/~~~ 
sumcr protCClion plaM had not 

already btcn p.cked up The CT A 
has begun polhn& computer maaa­
zmcs 1n the hope of sc111ng agree· 
11\Cnts that prcu:nt non-bonded 
m1a lordcrllousesftoma<1,·en1Sm1. 

Mr Fos1uuKlavanatK>nCH1the 
plan has already been put into 
prxuce by many local nc•-paJ)('n. 
Softwa re houses arc required to 
Sl&n • cklcumcnt cnsunn,1 thcy"II 
dch,cr their IO()ds•·1d·un a rcason­
abk tune m Mdcr 10 place an 
ad, ·er11stmcnl. 

Bamby Softwa re's Alan Balfe 
goes c,·e n fur1hcr, suggn 11n1 • II 
soflwarc llousc:s ihou ld fulfill the1r 

cwdcrs w1th1n four <A·cclr.J. ' If you 
can't s,cnd )OUr 10ftwarc out 1A1th1n 
26 days, )·ou $houldn'1 be ,n the 
bu~ncM • ti c AKI the 1ncrcas1n1 
number or sort'A'llrc housc:s ra1hng 
to dch,·cr ma1l-0Jdcr 11 seriously 
damaging busmess for e\'Cl)'onc 
else: lt is romp.any. he added. 
makes nu'lt out of 1en dclt,cnn 
w11h1n 48 hours or rccc1,·1n1 the 
cwdcrs. 

But hesatdhe•.sconccrncd that 
the bond1n1 rcquiren\Cnt m1,1h1 
make 11 more difficult for new 
oompamcs 10 ,Cl mto the mail­
cwdcr softwa re business. althou&h I 
CTAspo'-cs.man u idlas1v.ccktha1 
the cost or bond1n1 for a .wnall 
company could be as low ts £50 

Mr Ba lfe added th.at <Ah1k' wp­
por11n1 plans IOJ)f"CMCCI 1nd1vidual 
cw.1omc,s1p1n.stsoh<A'&rcdch,cry 
dcla)'1. lhe rc •·ere case,• here bulk 
ordcn could be dcla)ed •hen 
they·rc made on short notic:c 

Making fun 1-""'l ..-.i I 
ofmaths .... ~~r -, 
A bil of fun has been thrown mto • 
ma ths karnm1 v.·nh 1hrtt new -
games for the Apple II + (48K) 
micro from Pete and Pam Compu· 
tcrs (0706 212321). Auned 111 five­
)Car-olds and upwards, nch ~k· 
•&c cost £20 94 each and consists of 
t<A·o pm1rams . 

Fint thtrc·s Golf ClauK" and 
Compubar-GoHOassic:isagamc 
dcsi&,rloCd to develop ,eomc1ric: 
skills and encou raaa the child 10 

estimat e a nglc1 and d1stan«S 
Compubar helps children karn to 
read 1raph.s and ro construct ar1th· 
mctK"CllP,~S. 

A couple of coun1m1 provami 
areAhcncou ntcrand Face Flash In 
Alicncounlcr there's a space ship 
full or ahens. A number appears 1n 
the ,ky and )·our ob,1tt11u: is to 
1occcMfully land 1ha1 umc amount 

gea red 10 •hate,·cr chcy"rc domg 
Our peopl e arc &Qin& 10 be lc•v1ng 
the course with an apprcaatKNI of 
the mK"ro 

·w c·rc filhng a gap betv.·ccn 
Khool and v.'Ofk And all the 
1«1urcrurc Mill partic:1pat1ng m the 
ffllC:fO f1dd. •hic:h I thmk IS ,·cry 
importa nt.' 

So far. filhn1 places few 1hc 
scheme ha, been rather dow . .,,.,,h 
only :ZOplacn be1n1 ta lcn upou1 of 
120. 8u1 Mr Kclly1h1nbthmpw 1II 
star, 11k1ng otr now. •hen many 
school lca,·eri a rc at a loose end . 

A.spa, 1 oflhc«>uBC tramcc::s •111 
be sponsored by a company for J7 
weeks and for 1J • ·eds 111cnd 
ICClurcs on aspttt'I or mlCl"OOOffl· 

ola hem If you get II right I011mcs 
1n a row. you're rewarded by a 
v1sualdisptayoffircworb 

In Face A.ash upto49facts nish 
onto che KTccn ror a short hmc. 
then you're asked how ma ny !here 
'ACre. 

1licrc arc brain teasers also. 
Frenzy and Fl1pRop In Frenzy you 
muM lry to answer 20 probkms 
befOfc a hungry all1plM cats IO 
ftSh. If )'Ou'vc.u,cd a ny fish you·11 
be able to play the bonus game 
When you play Flip Flop )·•">'frc 
sh(),..11 1,,,0 fi1urc, or shapes and 
you·veaot todoctdc ,r1he fi1urcon 
thelcflc.an be moved 10 looke:cactly 
hlc the one: on 1he righ1-bo(h m 
coki,ur a nd shape 

pu11n1 . 
Several reta il P.Of"CJ a nd rom· 

pante1 have ta ken on ua,nces, a nd 
II is dunn1 this J)('nod that the: 
.studcnls •·di ha,c 10 complete a 
p<O)CCI 

While on 1he course tramtts<Atll 
ra:cwc £25 a ,.·cc::k, thou&h there' s 
no guaranltt there 'liill bt a JOb 
opcn1n1,.hcn the COUDCc:n<b 

' We ha,·c been cont racted 10 run 
the: rour¥ on an annual basis,· said 
Mr Kelly. ' But <A·c hope 11 .... ,11 run 
fM lonJcr , It may be J)Of,Slblc 10 
expand the course if the demand 11 

there but this •·111 depend on the 
Manpo • ·cr Scrvitts Comm1s.sion' 

MMC dc1a1h from Gordon Kelly. 
01-6996202 

Cut-down 
Microwriter 
coming 



VIEW FROM AMERICA 

Sig/net swans 
around 
in colour 

monitor and on a oolour monitor 
givcscigh td iffcrtn toolours . 

Anochcr feature of the gra phics 
facility n the bu ilt-in v«Cor gener­
a tor. Th is provxks very high Sf)CCd 
plo1ting ror the fast producuon of 
line drn ,inp . To enable !.l5Crs to 

A bit of colour hu bee n added 10 draw pictures cas.ily. a CP/M 10 
the Siafnc1 2 mtero .. "'tth a ne w Baste 10f1warc interface is included 
a,aphks modu le called Gr1ph · in thclfaphia pack.age. 
Vtdco . FOf0 1).9Syougct powe:r-cabks 

Wi1h 512 >< 2S6 pxcls the and a demo-disll with 50ft..,""J.rC' 
packa,c Jives black. ••hitc and su 1ntcrb cc . Contact Shelton lnslru · 
r ... _ ..... __ or..:ar_•c...y_on_, ____ •,_- __ -_ "'_s.01 -m6272 

Chartech makes word 
processors scientific 
Word prottuon on mlCl"OI can be 
really fine when humbly prOCcs.'iinc 
simple 1c11 But 11vc 1hc m some · 
thine SC1cn11fic or technical and the)' 
IC.lZC up 

facn the grandaddyoft hcm au. 
Wordstar, 11 not immune to the 
probk m. But no longe r . 

hnpcx Microprod1K:1$ (0525-
371S97) has produced Chartcch. an 
cn cn~ 10Wordsta r 1ha1 allov.'SII 
10 function as a $cicn11r1e11cchnical 
"''ord prOCCSIOI". 

For £76 you get the ablh1y 10 
man1pula1cand pn ntou 1Grcck and 
mathcma1,c:al s)'m~s on printers 
wit h dot ·addrcu.ablc g.raphKS 
Comphca1cd eq uations and co,n . 
plCJ1: frK'tton S CH be d1spla)'Cd 
together ...,,11h muluhnc express-

"""· The re arc 94 sp«ial characters 
avallab~ . And If you 111·an1 more 
you can create )'OU' o,..,,._ 

Thc pack.age 1s. t.o-·c,·cr, av.111· 
abk only for Osborne micros . 
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Control the world for under £2.SO! 
(Wdl. )'OUr house and prden, and 
pos.Mbly)·ourne1ghbours,anpr. ay ). 
S,a\·c cner1y . PfOCCCI yourself 
against attack ! Learn to play the 
1u111rmhours! 

Most of these: lhmp arc now 
ava1labk at a practica l ()ft«'. cour­
tcsy o(Ma11cland11s latcscprodoc, . 
a small and affordable )'Cl expand · 
abk home computer 

Spc ak1n1 at the launch of the 
Mand Aquarius lasl •••cck Mte:hacl 
Lunch, MD of the U K d1v1S1on, 
anoounccd a forthrom 1n1 tdd-on 
v.h,chv.·1llallowa lmostanyclcclr,c ­
alde\ '1CCto be 1urncdon,up.dov.n 
or off at the computer's command 

The Aquarius, a 28()-b;i,~d 
machine YthK:h YtC rcviev.·cd 1n issue 
7, looks at fiflil 11ght 10 be a ralhcr 
ord inary homt' rornpu1cr In many 
Yt"11)'111 d,and Mr Lundld1dn"1deny 
II , U) "lng lhe company II "nOI 
cx pct11n1 to aive IBM a ny sleepless 
mght s'w uhu 

IIOYt·cvcr, v.Hh the announce­
ment that the compklc l)~lcm, 
cons1sun1of1heAquanus11~1f(4K 
RAM c:11:pandablc to S2K. SK 
M1crosoft BaSK: 1n ROM. 40 x 24 
16--oolour d isplay "'"Ith 320 x 192 
1raphta . M)Und·scnc ra10f . all f0< 
t79 .9S) , plus a J)f1n1er. c:11:pandcr 
uni!, cxpans.on RAM . ROMpack 
J)foe,ams andpkntymorctoromc. 
S.r 01vc may 1ou and 1um a btt. 

With che announceme nt of an 
X · IO controller -system as an add· 
on, as well as proper dnk-dnvn and 
a modem, the hnle blue and a,cy 
bo:11: vm11ally 1uaran1«s mgh1-
marc 1 for makers of othe r 
mach ines. and takes olr on its own 
path . 

The dm ·es (spca no1 )'Cl 

High-profile 
Microdecision 
Mom>w Oelllfls" low-<"OSt C P, M 
busmcss S)'Slcm . the MICl"odco · 
oon. has been gi,·cn a boc.»I with a 
manse o( d1smbu1or. 

llus cheap and chee rful ffllCl"O 
hu been available 1n a quiet v.-ay in 
the UK th rou&h Clcnco and In· 
!c ram Now distnb!Juon 1s 1n the 
hands of Tclcvidco supphcrs Mid ­
lcclron (077382-6811). 

The M1crodca s10C1 d a 11andard 
CP/M mad une dcsi&ncd 10 run 
hundreds of proven packaJCS. The 
n&rd..,..·are ,s a Z*) and 64K RAM 
a nd 1•-0 2.SOK or SOOK fk>ppydisks. 
Free softYt-arc includes Wordstar 
a nd !he Correct-it 1pell1ngc hcckcr , 
a §J)l'"Cadshttl called l.ogJCak and 
Microsoft"1 Bas,c-80 as wcll as 1he 
North Star<0mpat1bk Basic. 

MorrowDc11ans asal10orfc nnga 
menu-driven front~nd for CP1M 
Ythich d1splay1 the full r.1ngc of 
CP /M CunctK>nJ and turns crr0< 
mcssaga into plain En&hsh. 
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a nnounced )appcartobe SY' ... n, The 
modem IS a small plasuc plu1-1n 
module, 1he same shape as a 
ROMpad:. 

S.nce1t hasusownkc)-board , the 
X-10 controller 11 ll}lcd like the 
oompu1cr 1tstl f . and sits bcsidt 1he 
machine . It 15 connected 10 1he 
mains by a '9nJle cable, •1th 
another, !OJ u'iC only •hen rc­
proe, amm1nJ. Ythtdl ,ocs 10 the 
computer 

The 11mpl1C1tyandcheapncss ""'ll l 

a 1rea1 surpnst to Stuhng MM.!1. 
v.•ho • ·as 1n,·1tcd 10 ICC how 1h1np 
han progressed since he bu1l1 h11 
six-le,cl arch11cct-dn1gntd hou'iC 
v.·11h full d1s1r1bu1ed ronirol to 1urn 
on or orr a lmos1 an)1h1n1 1n hl$ 
house from an)' room 

llu s S)'SICm wOfks. but only by 
having I 07 stpara1ccirro us. and Mr 
Moss adm11s th at C\'Cn though he 
can run a b.tth 10 lhc ngh1 dept h and 

Pncasiar1fromf.l .020f0<a 1v.in 
250K machine withou t a terminal 
A romplctc systcm supplied •ith • 
Tclevidco 910 termina l • ·111 cost 
£1 .4951houg hyou mayalrcadyo.,, •n 
or be abfc to provide )'OU! ov.-n 
1crm1nal. 

I . 

1empcra1u re rrom an)""hcrc 1n his 
house, his 1)'$1Cm couldn't do as 
much u the Aquarius prom1sn . 

Theway1heX-IO sys1cmron1r ob 
an dcc1ncal apphantt II J1mpk. A 
specia l adapter (about £10) is pul m 
a powcr ·soc kcl. and 1he electrical 
dcVlCC- a lamp. for example- IS 
plugged into the adapter . 

When 1he lamp is 10 be 1Yt-11chcd 
on. the X-10 conlrollcr sends a 
rodcd pulse dov,i, the ordinary 
mains cable . Each X-10 pov,cr­
adaptc r ca n be progllilmmcd lo 
rcooan•.s.c anyOt1Cof256codcs.•nd 
when a pulic Ythich matches the 
programmed code 15 sent, the 
adapter switches on . 

Even more dc, ·crl y. each adap-
1crcanbcad1mmcr,100 . So)'OUC.ln 

d im lhc haht 1n lhe ch11drcn·1room. 
fo,eumpk . 

The prosram 15 W"I by pl1,1gg.in1 a 
speci al cartrKt.rc into lhe compulcr. 

which ~ws ptelur cs of I acncr1l -
1scd hou.s.c. Eich room has sc\ ·cral 
places to put an apphance. and 
the re is a ranac of •pphanccs 10 
choolc.from . 

Onex the X·IO l$ proar ammcd. 
the computer isn"t nccdcd , IO u ca n 
be 1,1na.,uplcd and used for other 
tasks . 

Progr a ms are ~1n1 supphcd 
c11hcr u ROMpach . •s v.ith Fin­
form. !he §J)l'"Cadshcct, and F1lc­
form. a card- index. or from 1h1rd­
party IOftwarc hou§CI on cas.scnc . 

Among lhc ear ly rcleasnYt1II be 
Logo. Ex1cndcd BaSK:, Oicu. 
IOfflC ad, ·cntures . and Burscr 
lime. dc:5cnbcd as the 'honat 
vidcogamc in the US at the 
moment'. 

An mtcrcsting aspect 10 the 
promotlOfl of the Aquanus ,s 1ha1 
Mand has arranJC(I v.·11h maJOf 
computer-book publ1shcr1 to have 
boob a bou 1 their machine pro­
duced 11 soon as possible . 

The Aquanusw1 II be sold 1n I l1&h 
S1rcct outlets suc h JU Mcnz ;a, 
Smiths and Boots. but abo by mail 
order and ca1atogucs 1hrough com· 
panics such as Arp . 

The ba5IC unit will oos1 m 9S. 
!he pnntcr £1l9.9S . the data· 
rccordcr £49 9S. a nd the 4K and 
16K RAMpacks£19 .9S and 09.95 
rcspcc11,-cly. Software •·111 be sold 
in 1h,ccprt«" ·bands. A 111£19.95, B 
•1 £2.4.9S, •nd C• t£ 49. 95. A ll these 
shoukt be an the~ now 

Pnccs and rclca'iC dates for the 
other un11J have not been 
announced, bul the X · IOsystcm 15 

c:11:pcc1cd 100051 abou l f.lOOfor !he 
ronirollcr and 1v.-o adapters, with 
c111tr.1 adapccrs at £10 . They should 
be ava1la blccarlyncxt )-Car. 

Xenix triplets 
Un1111-by-numbcrs 11 lhc la1cs1 de- AOOOfd1ng 10 Car l Ptulhps . Mte:­
vclopmcn t from M1CrOtOfl. ""hich ro50ft"11cchnal support manaaer. 
has Just rele ase d ,·cl'MOfl J of us the run-llmc system is 1u1tabk fm 
Xen1:1opcrai1n11ys1cm,upfor.ale pcopk wantmg to run Just pack· 
1n 1hrcc 1epa ra1c chunks qcd applications It handlct 1npu1· 

Xcn 1111 \CT!ilOfl 3.0 11 10 make 111 output (unctlOfls, mcmoryman a,c· 
fif$1 apprarance on the Lisa , mcnt , and includes Microsoft's 
a round 1he end of next month, and 'Visua l Shell' use r m1crface-a hs1 
of course 11's mouse-compatiblc of1hcmainopcnuna. 1)"Slcmcom· 
Vcnion1 fOJ vanouso thcr8'.186and mands 1n a .,...,ndow al the botlom of 
6!0)).bascd nucros are planned to 1he1crcc.n, 1hroughv.·h1ehuscrscan 
follow, • ·nh cx1s11n1 Xcnu1-bascd tab the cursor to lhe command of 
mach1ncssuch u lhe Altos lookmg 1hc1r choice It will aho read and 
hkcly 10 So for 1hc new VCBKln. wntc MS-DOS files 
Lopca v.111 be sc lhna the s~tcm 1'h1s release of Xenix isonc n1cd 

Tbc new-look 1hr«-pan Xcn111115 much more IOYt---anfs micro uscrs. • 
dcsi1ned to fit bencr on10 micros uld M r Ph1U1ps. ·So all the m1ni-
1han past Un1xcs ha~e been able to compu1cr-oncntcd u11h1ics from 
do. This d done by .11phon1n1 otr Un1111 S)-stcms J and 5 ha,e been 
ITIOil of the VMI pile of program- 1a kcn out and pul mto Che IOft.,.·.irc 
min_g tools and u11l1lld and sclhng development moduk.' 
them Ma scpara1c module. v.11h Tha1 1ndudc:s1oob suchu1heC 
1cx1 pr0tt"'n&10ftwarc as another compile r . 1hc 1ymbohc dcbu&l('f. 
module, ka\ ·1ng a rclal1\ ·cly vnall and the aw:mbkr . There's a ho a 
run -time module as the co,c of the sourct code control syste m 10 keep 
system . trxkofproa,amcha nacs. 



Teachers lag behind 
....... -Dc~ 1c the Gmcrnmen1 pumpmg 
cas.h1nto.M:hooktobuyrompu1cn. 
once: 1hcy'rc 1mtalkd m the class ­
room th<:rc arc ,1111 ptohkms 

Tcachcrsm«11n11n Noct1n1h.am 
l:n1 "'ed. spo .. c of 1hc1r con«rn 
Many amoflg thctr ranl sdon'1 ha\C 
the i..no .... kd&e to U\ol' lhc fflK'IOO. IO 

1hc1r full ca pXU) The~ t<om 
pt:un«I that lrammg 111;11S m,ufh· 
acnt and 1ha1 1hcy had ltnk' 
Of)l'J(lflun 11y 10 teach thcm!>C:IH:~ 

' Bcciius«: )'Ou'rc a 1cachcr)ou'rc 
1.uJ)JJO§C'd 10 ha,·c all the an,"'crs 
But ,n man) ea~ the pup!ls l;nov, 

more about the mach ine than )OU 

do.' said one dtkgatc at 1hc 
th rcC'.dlll) M icroComputcrU~nm 
[ducatlOf'I (MUSE) confcrcncc: 

' We don't ~I enoug h trammg 
and pcnona lly I 00(\'t haH~ enough 
spare ume to karn II proper ly 
Teach ing IS • \Cl')' compcllll\"C" 

profess,on now and ,obsarcs.hort.' 
shcs:ud 

'And ,r only one teacher m a 
school 1s trained m 1h(: compu 1cr 
fickl, if s a n added bonus b«aus,c 
1hcy m,ght ...,,.,,i 10 lccp !he 
l now.kdg< to thcmscl\o and not 
pass non· 

Max Bran1er .d 1r«1oroflhc [a)t 
Ml<iland Reg.on of 1hc MIC'rockc· 
u oo.a. Edoc:mon Progran1me 
(MEP )u,d . 'There arc l104 enough 
edua1,onal compuler ctn1res Al 
t he momcn 1 1hcre arc 14 ME~ 
doued around 1he country scr. '"I 
K\cral klcal educallOn authontlCS 

' Manyteachenarcunabk: lo\· isit 
these ctnucs because 1hey ha\en 't 
the umc and they' re too far a"Aa)' 
Whatm 1ght bcag00d,dca ... wklbc 
1f some SOft of mobile 1er.·1« •cnt 
to1rarl()Uskx:.il1t.«fora ... «lor:w>. 
and w:hools plus v1stlori rouk! ha,e 
upcrt1se on hal\d S<HMtbmg like 

Osborne and Epson a la 
modem from K & N 
Uwnof portabk m1C1oswant1ngto 
~home.shoukifin1gi,·e K & N 
ElcctonKS a call on Maide nhead 
(0628) 22447 

The company has brough1 ou t a 
M"'' arousnca llyroupkd modem to 
work w11h thc C>ibornt I and EJh,On 
I-IX20 

The KNX900S CO!ilS around 
£17.S and sends data do'A·n 1he 
1ekphonc hnts al a rate of )00 

baud 
11 hu full duplell:opcrat,on and 1s 

Dnh sh Telcc:om appro\ ·cd 

Blast your 
own EPROMs 
on the IBM 

The comp.any da 1ms the mod­
em's self sca hng rubbe r cups pro­
,idc cxct lk:nl 1mmun11ytoambtcn1 
n()ISC II a lso s.ays the cups ha\C 
been dcMgncd to su11 mos1 Euro­
pea n al\d A me nan ha~ 1s 

The ,cr»Orl for the (p$0f'I I IX20 
comes ... ,1h 111 o•n banery po ... ·er 
supply "'h teh can be recharged , ,a 
the (p:w>n 

Thc oncfottheO.sbornc use~ lhc 
Osbo rnc·s ov.n J)O"'·cr sur,,ly .and 
has an inte rface tailored 10 flt 1hc 
modem port 

the Bedfordshire Edoca11on Au­
thont) 1s domg · (PCN. (s.§uc 21) 
Out ... 11h the curre nt cut-~h wch 
a nahonal ,chemc seem, unl1kd) 10 
h.1ppcn 

An•uc ty ahou1 lhe romputcr 
h1cracy of teachers •as a maJOf 
top.c bfou&tll out a11 he conk re net. 
"'htt h auractcd more th;im 300 
dek:gate.s from as far as Tnmdad. 
Bermuda and Pahs1an 

As And re"' I lop l m,. chairman 
of MUSE c~plamcd. the orpn ,sa· 
t,on's a,m n; to further 1hc ll'IO\I,· 
kdge and pra(1KT of all aspcc1s of 
tct hnolog} used m education 

Dun n& the thrce-da) c,·cn 1 
teachers lii1cned 10 ta ll.:s on differ· 
cnt aspttt.s of romputcn m the 
da'™oom ' lntroduan1t..oso m 1hc 
das.sroom · and ·M1crocon,pu1cr ,n· 
tcr faang ,n the $C1Cnce laboratOf) · 
were t•o fa\OUfllti 

Dr A Alkn of NOf'Yo!Ch City 

r ==== = = ='--- --- ---- - ~ I Epiom IIX20uscncan "°"" talk 10 
01hcr micros ... ,1h a nc•' de,icc 
a llcd ITET from Trans.am (01405 
'240) 

ITE + plugs into the bac:l of the 
I IX20or fibmlolhee-c:pansion ~lol 
The 110rt ... arccan actasancduoror 
transform 1he IIX20 into an 1n1cl l1· 
gcn1 te rminal a ttached to another 
compu1cr 

With the ITE+ ROM fined ,n 111 
place, )OU can Jl\"C m.slructJOIIS m 
rec:cl\·e mformation from an) as) n· 
chronous computer via a cable or a 
1ek:phonc line 

As part of m; dUllll rok lhe I rE + 
can be used for cd 111ng 1ex1 e111M:r m 
prepare da1a for 1ranm11tt1ng. or for 
rc1rttw1ng and ech 11n1 mcssascs 

ru 1cgc discussed how a micro 
conncC1cd 1oa <i0Cn« apa ratusca n 
be a po"'·erful k:arn,n1 aid m 
dcmocmral10Mand,tudc n1expcr1· 
mcnlS Andv. 11hm1mmaladJmon­
al hard ... a re a micro can be con· 
nc<:tcd 10 a \anely of w:nson al\d 
rorurol dcvten 

Ed11Ca11onal \Oft,r,are also prn· 
duud much mtcrt)I Com pamc:s 
l:uge al\d m,all iho'Acd sofl .. ilre 
runmn1 ~1 ly on IJIJCs and Re· 
searc h Mach1M:·s t mk OOZ . 

Cambndge Soft ... arc ... ,11 rck asc 
nc"' pacla,es for the D«b ,n a 
roupk of •«ls There's Map Skill 
I . "'htth teachc, ck:mcn1ary map­
ptng sl 1lls. MO\'lnl Molttu~. 
"'hic:h shov.-s Mmpk k1ncoc thcof) 
to C'i:pla,n C'harlc!i' and Bo)'lc 's 
la,.,.s, Watts m )'our I tome. to 
calculalc the CO!il of encr1)<0n· 
sum1n1 dc\lC"n, and Balance Your 
Dl('I CachrosH .Ci.S.S7 

r«c-1\cd by the 1erm1nal from 
anoihcr compute r 

The tex t . once prc::pa r«t. ,ssa,·cd 
10 a fik 1111\d can be $tnt using the 
te rminal 

The ed1tCWU!JN lhc SCfCCn of1hc 
portable. and Krol ls kft and n ght 
for full hnc lcn&th f Of \l('"''"I and 
rorrttt mg you can display• smglc 
hnc a 1 a 11mc . usin1 thefourhnciof 
20oolumns1od1splay80oolumnsof 
ICXI 

ForLS2 . .SO. ITE+ can alsopnn1a 
foll 80oolum n hnc, b) pn n11n1 !he 
1e x1)idc ... ays1n~ksofl8 hncs 

Abo au 1lablc for 1'.89 ~ D the 
Tran.sam par.i llcl inte rface ""hic:h 
ano ... ·s prm 1in1 to a p.i,rrallel p, 1n1er 
from the IIX20 
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l 
not just the 
price tag that puts 
C4LCffll1)CE~ ahead 
of the competition 
~~:;:,.,,,""':'..:e.:t::r.::r,ie!.4 16 t,,t 
And me lac.t that it's from the ume stable as the outsrand,ngty 
successful SAPPHIRE MARS - the easiest IO use full struc· ~~:ee~ -shoNSC\LCMASrER'Soo-

But wnet,,,.,,, puts CALCMASTER., I class ot ns own ,s lfS un,oue deSlfJft concept as the bw cost, easy to use, oas,c utNlty 
for business planmng and control Not Ju1t anoth•r 'CALC'! 
So CALCMASTER. based on our ~t.t ot buu>e.ss modl9rlw1Q 
flxptHtenee. ,s I law OllSl. NSy to use ¥td ftext,le pt,t.:,nal' 
~planner Yetw,thenougt,realmuscila'lthet,gl)tplaces 
to ou,ckjy make hJI vse ol 'fO'Jr m,c,o to get ro gnps w,tft those 
'ew,l)'day' manager,al SltUBtlOflS and fWe(ltS where )"()Ur -.......coon, 
The EASE OF USE tnat comes from ente,,ng ~ e&tulet,ons 
"1EnQl,$/'landMwtgl ·ro1nQ.-.n®w'IOw,ew1ltheelementsot 
~ model. rw:,i;,,,ew,, large 
The POWER contained In CALCMASTER'S 1,CKX) eel m,rr,x to 
enable >OtJ to model 'day to day' al )OU' bus,nes.s and 
depMtmemalactMt,es that ffJOUl(e<pek end eccurate ~ app,atW and control Yet .,,,,u, 6nOCJfJh ,n reserve ,o handle 
larger M"CtO'IS. ew,n lftClut:Mg the conso/,dat,on of smal 10 
medium Size models usr,g the un,oue 'Read' 'Wflte • and 'Nested 
Run'lacllrt,es. 
The FLEXIBIUTY to model orrd assess I - tllllf/8 ol 
OU$ln9S$ -,r;J ~ actMtJeS_ not ,u:st the Mane*5' 
The WIDESPREAD AVAILABILITY that comes from 
CALCMASTER'S SUtfabl/lry lot most m,c,os Wjfh either CPfM. Of 
CPIM86" operatJt>g systems andan80CIIIJrllCter scrHII w,c1th w tt, et least &IK ol memory end• Sl'Jglll, lloppy disk dtNfl 
Soaknostate ltckol• sw,tc/1, )'Otlcannowensu,etnat)'Otland 
)'Otlr company, Irk• CALCMAS1ER. stay one srep ahiNld of the 
coml)8t1t,on 

Ot course when )'OU need IO mowt up IO a more fJ(IINef1d 
-· CALCMASrER-j'OIJ natv<lllytoSAPPHIRE MARS. Because ;rS tolally •1tegrated IO CALCMASTER both yocJt 
exper,ence ,nt1 data are not wasted al'lfJ yocJ na.-e me ccm()le,e 
OCJs.ness plantw>g ,- lor AU >""Jt-
llut lwst llw>g$ /wsl To order CALCIMSrER - .. -~- -cll)the_and_>""'' cheQue0tcredr1carddeta11Sendwew,lsendyocJCALCMASTER 
plus detaifs ol the extensiVfl SAPPHIRE MASTER RANGE ol buSntss so1rw,,,, 
r,o~ UO 1:, ...... 1,,A.......,.......lfdf IQ1.tL 1 
I ~:.:!,.t a!C)llllo!C"'1.CMAST(A·£~) 

"°"91/ATvtio&omtCOP'I' 1enc1DM•C:~Cll'dt<ilor I , ...,...,.. • .__,.s,,u ... l., 

I~ "::'""'' ""' , • 81• ,,.;.arCINO ""' 
I.. 
1- .... 
l

e_,,, --



Sirius network 
ACT is 10 bnn1 ou 1 1 Mt.,m,k,ng 
,ystcm (Of the Smus 

Bned on Ommnc 1. one of the 
fr ont l'\lnners,n the race 1001ab hsh 
the ind umy scandar d , 11 v.ill offer 
mtcro lo micro com municaoon tl a 
data transfer rttc or one m<11bt1 

""""""' Each Smus 1n the ncl work ••di be 

The S)'Slcm con lams th ree lc,·ch 
or protca,on 10 prc\Cnt unautho­
nsed acttSS tofikson the h1rd disk. 
Files can be dcsig.nat cd 'read only'. 
a klcktn 1 mecha nism can re11r.ct 
concu rrent ac:ttSS. a nd fil,es can be 
des.paled (CK cxctus,,·c usc-

A mu ,mum of 54 Smus compu-
1crs and 1cn ftk s.tl'\'Crs can be 
linktd intolhc ne twork. 

F'utu rt cnhanccmtnt.110 the S)'1· 

Get in the 
know at 
the Poly 
Exptn S)"items wi ll be: spod11tue d 
durin1 a ,., ·o da y oourSt al 1bt 
Polytechn ic of Non h London 

kflO"kdSC·bascd sysitms. 
Exptrt S)"ilcmsha \ e the cap.c, 1y 

to '!,um' and 1a1htr tnQre k flO"·· 
ledge the mor e !he y art used 

Spc:akcn arc: ac11vc: in tbt ftc:ld of 
knowkd,e+bastd sys1tms. and lht 
oounc eoi ll .(64 1ncludin1 lunches 
and din ner . ThoK noc liv1n1 1n the 
London arc.a will nccd1ofo,kou1 an 
t xu11 £8 ror bed a nd breakf ast. 

Further dc la ils from Mr Fon)th 
at !he Dc:partmtn tof Machcmat,a;, 
S tatisll('.S and Cornpu11n1, 
Polytech n..:: of Nort h London, 
lfol.k,Y,·ay. London N7. tet 01-(,07 
2789 Ext . 2316. 

equipped ,..,th a nc1·•;ork1n1 boa rd 
t nd hnkcd wnh othen by• ' hr>·istcd 
pan 'i;ablc Thcmachincscanbcup 
to 1.5'00fcet 1pa rt""1t hout lhc need 
for M,nal repeaters. 

'The 1983 Exptr t Syslems 
Wc:c:kc:nd will be: held on Scp1tm• 
ber IOand llandorp mStr R ichard 
Fonyth 1,1ys it will concentr ate on 
the tcchniqUC$ nec:dcd to build 

tcm indude the abi lity 10 ana.ch a ~ ---------- ---------1 

Thc MIWOflr: ,rill allow the ffllC­

rOI to sha re a IOMb hard d isk file 
server wh ile rcta1nin& their ovon 
local procts.sina poY1cr a nd opo onal 
disk file stor age. 

The file iCl'YCf IS clKn tially I 
256K W1nch«1crSmus11o1th1t.sO'Ain 
inter nal 1n1clhgcn1 netv.'Ork base, 
but without a sc:rccn and kc)board 

wider ran,c of ptripht:ral s. 
Com vary accord 1n1 10 faa liltcs 

required . A 256K S,nu s .,·11h no 
d isks but with net.,'Ork board. 
ronn«1ors a nd w ftware ... 11 COit 

0, 179. A nelworkinguS)lradc toa n 
u1 stin1 Stn us will 00$1 £S69. And 
1he file servtr ""11h ne1work1n1 
hardwar e and w fl., "are • ill COii 

£4.13' De h\·tnn arc: t lp« ttd 10 
start by thec:nd of Auaust 

FOR A LOT OF FUN 
ON YOUR MICRO 
JOIN OUR CLUB 

MEMIEl•I PROGRAM LISTINGS , COMPETITION I, 
SPECIAL OFFERS , JOKII ANDSNIPPITS Of' NEWS 

A.ND COMMENTS . 
WI HAVI A VAST SELECTION OF GAMEi , UTILITY 
AND IUIINISI SO"WARI FOR THE IIC AND THE 

DRAGON, 

THE STATACOM TOP 10 

FOR BBC 

~~) =-~-W.nord (~) 
WIHtdW•(~ ) 
Goll(­
~ (Aulomlui) 

=~~!-, -
DISC DRIVES : From£199-LVL (Shugatd) . Kum.nt: (TEAC), 

c.non. 
PRINTERS : r=.~,1~,UOSeikoshas, 
MONITORS : MictOYitec'aclubanc:I PONlel '1Luxor, TV/monilor 

(REBo,Compwleo) . 

AC CESSORIE S: ~~~::~:r.e::~111~\JG· 
• :::-·r: · · · :·:·: • · • .: •·• : ... ·i· •• s •••• • : :-·: : :··-:· ....... =: ! 

(§ r::!1 ::: ~ STAT!~~,_l;~~ITED 
IUffON , IUl'lfllf.'f' SM1 INX 

Telephone Mall Oroers wek:ome 01..e81 2268 

Hobbit forms 
1-lobbit-kvcr II aboul lo h11 the 
ranks of On e o .. ·ners. IS 1ht 
1op-sellin1 adventure 1ame from 
Mdboumc: Houie makes 11s "ay 
from 111 Spect rum orig1M on10 !he 
48K Tansofl machine 

Late Stptcmbcr 1s the: dale 
Tansofl has carmarktd Co s tart 
sh1ppin1 coptn of 'The llobbtt. 
priced at tbt "-11'1(' k:\ ·d ll!l the: 
Sptttrum \Crs.on , .,,.h..::h 11currenl · 
ly l() ln l for £14.9S. The program 
has b« n a roa t1ng succtss amon1 
Sptttrum o,1,·nc:rs, and r«c ntl )' 
re ached Numbe r One: in 1hc: PCN 
sofl.,-arc saks charu 

Puhltsht r Me lbou rnt I lou§C 1s 
dom 1 lhc: software con\ 'CfSIOf\, and 

Tamor 1 .,.,·,II distribute 1hc 1amc . 
which ., ,II be a\ ·a1labk a l One 
deale rs lt.,·ill comew1 1ha copyof 
lht Tolkti n novtl ""-hach inspired 
lht program 

'lbt. l lobbtt hasa ur acttd agrtal 
deal of attention for 115 a l~1 
a niricial intclliacncc- l1kc software 
Myl<. 

Thc storyli ne: folio..'S thal in 1he 
novel, whc:rc: Bilbo the: Hobbit and 
Thonn must stek Smau1 1ht dra· 
p 'l's treasure hoard. but unhte 
mos:t advc:nlurc: pmt:S. the charac· 
ttrs 1n th1sontsetm 10 have a hfe of 
thc:1rown. 'They frcquc:nlly K1 and 
rnct mdcptndcnlly of a n)' rom , 
mands 1,1vtn by the pmt pla)"Cr. 

COLnE ADBDTICS Ca. Ud. 
IUUFDIIT Jiii, Off IIIQIIIOm Jiii., WT TWIClUMAM TW1 ffll 

brings you a new low-cost mobile robot 

BEA11EA mlCAO:YUPITLE 

·~rc:.~xr 
wilhtwoDCmolOf"drive . 

* C..btdrivendifect 
from the BBC micro and, =~~b6e. from ZX81 and 
5-,um(canbo 
adapted for UM wiCh _.......,.,, 

•=·:.=~8~~~=--IO -.. i. 
* Compu\er<Cll"ltroled, retractable P«1 i.t1 ZEAKEA trace its 

path . Logo toftw81e now avaltabte tor Spectrum . 

* LEDs and two-'°'11 horn undef oomputef control . 

* 2-metreumbilieal cab&e linking the robot to ilsoontrol 
station/power supply. Rtquir .. 4 x 1.2 Nicadc-ceh (not 
included in price). 

AvellabM aa • kit or usam t>Md, at~ unm11tched by any 
otMf turtle! lnelodH umbllkal c.ble , con trol s ta tion a nd 
manu.l. (All .ottware , and lnlfflllC H lo, ZXl1fSpec\rum 
.xtra) . 

l'CN AUG VST ... AUGUST 10.198) 



Higher Oki 
Japanese micro "t'Offlpany Oki has 
bfou&h1 <MJt a sptrial vt"mon or us 
BMC Otu if'!Dl. It is a uncd II 
sncnlists andc ng1nccn. and makn 
the ~ of the mtCrO's h1&,h 
rciOtuuon colour 1raph1a1 

Thc tctttn rclOluhoo ,s 6,tQ by 
400 pu ck v.uh 2.S hnrs or fll 
charac1cn ,n a combtnatKN1ol c11ht 
ookxni Hardcopyctin beobuuncd 
USIRJ the bullt·IR printer."' hK"h has 
• full colour 1rapha c-apabtht)' 

The mode l lOa»ls .£4.922 and rS 
d1stnbut cd in 1h11 cou ntry by En­
ootd Sys1cm1(01-6869687). his I 

compk:tc "'mks111ion compris1n1 
l28Ko f RAM .t111,·o I Mb&nfk>ppy 
disks. cofour monitor and bu1lt-1n 
doc mamx pnn1c r And 11 runs 
CP/M. 

One of 111 first p11rons II Aga 
I nfrarcd Systems. "'hlCh is usina the 
modc l lOa1 part of 11sThcrmo,1 isaon 
image proc:cmng Sf§tcm The !i)'t;· 

1cmrSused1ot<kn1,fy1cmpera1urc l_Jl~l ...... )~;,;~,~~~~~~J d1ffcrcncn 1n obj«tl Hd male· 
rials, 1ncludm1 hc.11-k>u from poor· 
ly insula1cd buildings. mcnoot.....i ....,._.,..... ..... 30,a....i .,. • ...,..._ 

ORIC SOFTWARE 
Drpt. ccm Ill Worc:Hltl R,d , ,.bl ffm, Worn ., WR141 SS 

SPECIALIST SUPPLIERS OF ORIC SOFTWARE 

-

orna - SPECIAL PRICE 
48KORIC ... _ 
£149.95 

...... 1) 

POST '"EE UK ONLY 

AVAIUIU mw, SOF'r,'AM CATAI..DCiW F• t: WITN fflRJ 
N1CK1S1 Oii SOii n.• WIICN Wl.111 DHUCTID FRDM YOUR 

FltlTCIIIIR 
n..,...,...,_..~ ........ - - .. c.::CIMlll'IIIII' .. ..,..... .. _ ............................ s..o. ...... ft ..... ... 

(IXALEASNf'[NQUR(SWELCOME - N'f"I..YOHI.ETIEAHEADI - ... - ... - , ... .._ 7 .N - ... 
- 1' .N ,......_.,.t!IM,.,_. 

llt ... 11:-0IIIC~~fi.O::~~~j':~ ·· ...,,.,.., Wem .. 

11- • tlK()nc 

"""" ..,..__..,...,...._ 
HIIIM- .,.__ 

0.-- [~- ,..,..,,,. 

Olw(""'-e~ 0,.,..-*-d 
,..... __ n,r.-.a.-V.. AMa Ol:Ml-dl 

' 
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Kuma kills bug 
,-...o new programJ fm "''riling and 
debugging machine rode p.-ogra ml 
on 1hc Ne•brain arc 0111 from 
Kuma, which 1sraptdlycs1abltsh1ng 
itself a1 the number one Ncwbnin 
so(cwarc house. 

The ~ n ed1tor 'asSC"mbkr al 04 
allo,t,-s )'OU 10 •Ar11c and cd 11 Z80 
mactunc code program,. and IS the 
fflOft useful of 1hc '"''> proa.rams. 
according 10 salc:J manage, Jon 
Da y. 

N·Dua. a £28 2S mornco, pro-
1ramldcbugcr, dcvck>pl; machin e 
code Pfop ams and hn full cu f'$0f' 
control . 

lls k aturcs include hn .. d«im al 
conversion. rda m·c Jump calcula· 
lions, h1JhhJhtm 1 of spcaficd byte 
scqucncn and the settin g of break· 
po1n is which alk>w conuoUed nin­
nin1 of user prOlf&mS 

A second displ ay SCT«n can be 
put in •hichgi\ ·csmcnu scl«1ionof 
all tape and pnntcr input-ou tput 
functK>M 1bc5e include saving. 
venfytng and k>admg of machine 
code routines and Che facil11y 1os.a\ c 
a madame code ~r on cass,cne 
fOf' lacer loading and au10-ninnin1 
of debugged programs 

Kum.11son06281tn 8. 

DRAGON SOFTWARE 
all machine code 

J. MORRISON (MICROS) 
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ELIMINATE 
FAULTY 

CASSETTES 

Dat.iClone is the first com­
pany 111 the UK estlblished 
specifically for the duplication of 
data cassettes. 

All other duplicating houses 
arc audio oriented - onl>• Data­
Clonc l,as a duplica ting S)'Stcrn 

designed from scratch purcl) lo 
h:.mdle computer information. 

G reatly impro,•cd reliability 
in data transfer rates from 300 to 
beyond 2400 ~ud - prc\'iousl) 
unattainable . 

All fomtatscalcred for. Qu:.m­
titics from 200 to infinity. 

Conbct us now for brochure. 

DataClone - lhc first 
specialist service for computer 
cassettes. 

DATACLONE HAS 
EXPANDED, PRODUClNC 

AN EVEN FASTER 
TUR ARO UND. 'OTE 

NEW ADDRESS. 

DATACLONE 
UNIT ! 

ROSLIN SQUARE 
ROSU , ROAD 

ACTON, LO DON W3 
TEL: 01-993 2134 

TELEX: 21879 

PCN Charts 
You've (ollowed the micro charts- now here 's the games lop 30 compiled 
from both Independ ent and multip le sou r~ across the nation . They renect 
what 's happen ing in high str eets in the two wttks up to Jul y 21 and. like th e 
micro charts , do not takt accou nt of mail ord er sales. We' ll bt keeping them 
up lo date, showing new positions e,·ery two '4ttks , so "'·atch for tht changing 
status of your favouril e games. 

The micro charts this week sho"'' t he num ber of mK hines sold in the 

GAMES 

Top Thirty 

GAME TITLE P\JBLISHER MACHI NE PRICE ,. l (1) ......... ~ Spo<t,- rue ,. 2 (I) .............. -- s,.cc,- U .'5 ,. I 16) ~ .__ Vk:zt a .51 

" • (3) Tnder Q,,klLIII•• s,.cc,- 19.'5 ,. I (7 ) ~ SMpllenl SpodAm U .51 
T__,. ,. 

I ( II ) Ali- ._... s,.m.. '"' " 7 (4) n.Kllla - ~31 a.• 
" • (5) - ......... s,.m.. U.JI ,. 

• (13) ~- ---IIC "·" ,. II( - ) ss-.,.. - s,.c... "-• 
" ll (I) no- -- s,.c... 114.'5 ,. l2(1 4)f'llpl-- s,.cu.. U.'5 ,. 

U (:ztl - o.i.. Aun m .,e ,. 
14 (II) -- Qo,oll s,.cu.. "-• ,. 11(1 1) .......... Qo,lcul,,o s,.cu.. 16.'5 ... 
II (16) -- ---IIC "·" ,. 17 (- )Molm .__ CBM64 a.• 

" 11 (15) MIMr- lllsfl .. Awl Dt .'5 ,. ll(-)- - IIC ff ,'5 ,. B(U)E- ........ s,.cu.. 16.51 ,. 21 (21) 1'111 ~ s,.cu.. '"' ,. 22 (JI) luiol lll3D ---s,.cu.. '"' ,. D (»J 3DC-Z- Ar1k s,.cu.. 14.'5 ,. J4 (25) X- 1 UK Orte U.JI 

" B (IIJF-,. Q,,kuln s,.cu.. 14.'5 

" a 111i KnzJ "-- ......... Vk:zt -" J7 (f) llorMeGoN - s,.cn. a .ts 
5'11111 

" a U7l ,_ ... ,.. Vk:zt "·· ,. 21 (-) ......... Awl Awl u 1.• ,. • <-)- - CIM64 a .,, 

FCN AUOUST4-AUGUSTI0, 1983 
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PCN Charts 
h~·o,." ·ttk period ending t" ·o "·eeks bffor e publication date , so they tell the 
story in the high .strtt l bft"·ttn Jun e 7 and Jul y 21.· 

Neither mail order nor deposit-onl y orders are included and the pr ices 
quoted art for the no-frills models and Include VAT. Information for the 
top-st:lling micr os is culled from retailers and deale rs thr oughout lhe countr y 
and, like the games, will be updated en:ry alternate week. \Vatch th e arrow s 
to see how th ey' re doing, 

PCN Charts are compiled by MR18 (Co mputers), London, (01)408 0250. 

HARDWARE 

Top Twenty up to £1,000 

• I (J) BBCB °" (AC) 

• 2 (I) Spoctr.- "' !SI) 

• 3 (4) Vk2' l l !t (CO) 

• 4 (2) ~J2 1 175 (DRI .. 5 (5) Ai.rt ... tJII (AT) 

• ' (9) C--.64 ll2' (CO) 

• 7 (6) ZX81 t40 (Sil 

• • (7) Ori< I t99 (OR) 

• ' (I) Ahlri40I use (AT) .. •• ( .. ) TI "14A use (TI) 

• II (12) NowbnlaA ll28 (GR) 

• 12 (Ill c-.Gew 11611 (LOI .. IJ (13) Lyax41 ll25 (CAI 

• 14 (17) ~ HX2' t47l (EPI 

• 15 (18) Toady~ t2At (TA) 

• 16 (It) s-p PCl511 1169 (SH) 

• 17 (15) Applo ll t - (AP) 

• 11 (-) JapllffAtt no (JUI 

• . , (14) s-pMlMA t54' (SHI 

• 2' (-) AcontA,_ 117' (ACI 

Top Ten over £1,000 
.. I (I) Sir!• I ll,754 (ACT) .. 2 (21 IBMPC ll,392 UBM I 

• 3 ( l t)C-- U,374 (CO) 

• 4 (5) DEClbla- ll,714 (DEC) 

• 5 (6) ._... . 11,511 (OSI 

• ' (7) HPl6A tl,54 1 (HP) 

• 7 (4) ~m ll.718 (AP) 

• • (3) OII...UM2' ll,754 (OLl 

• ' (I) ~QX .. 1 1,718 (EP) 

• •• (-) S..yoMBC - ll,2A2 (SAi 

IC -A('Offlc:o.pnc-rs. M:1'-ACTApplcCompulen 11 - Appk II - Alari 
lftkrullOII.II ca -Campu1ers • -Co,npu 1erGamci L1d Cl -Commodore IIC -
Otpt.l • -Dra,onO. ••· • - EpMM'I • -GrunctyB"1lnm • - tte"'ktt·PacbrJ • 
-IBM S -lcatuleo...p.tm .• -luptecrCan1ab Le-Lowc:Ekc:trONCS U -LIKM 
1.opc. • -Ohw: 111 • -Orie • -OsbomcComputcnCOf'l)(M'at.on M -S.a nyo. • -
s..., •-s111 ciau · -Sord 11-Tandy ft -Tt11:U IMlt\ll'l'l<ftll 

PCN AUGUST 4-AUGUST 10. 1',183 

NUMBER1 
IN CAMES & SOFTWARE 

LOOK OUT FOR OUR 
2 N•WGAMH 

'KONG' 1nd 'ARMAGEDDON ' 
for the ZX SPECTRUM. 

~NOW1E5.90 

44NEWBAIGGATE 
LEEDS. WEST YORKSHtRE 

LSl6NU 
T~ (0532441122) 

Wesupply :-
NEWBRAIN, SPECTRUM, 
LYNX. ORIG, 
AND OTHER GDDD MACHINES 
CALL NOW FOR BEST PRICES! 

This Ith , the ultimate Frun Machine Program. tor ~= midge , hold IOO mp.n , 100% 

• JACKPOT Is a ouut1lulty wriflen simulatlOtl 
(tfVfn(I supert, graJll'li(:s, arnmatlon and use of 
COlouf lnlK1th1Sprogr;ammakesCommodort's 

I '"'" "'''""" c:,nndgt .... _,.., ..... , I and nasty· 
HCW1117ra3 

£5,50 
Send cheques & PO, 
catalogue sva ilab/8, 

Mr Ch ip 
De ptPCN , 

1 N evill e Pl •ce 
Ll • ndudno , 

Gw ynedd LL30 3BL 
T e l: 0492 49 747 

DEALER ENQUIRIES WELCOME 

::i:s.::1~~,1tr1 M·C m1C11 

HARRIORATTACK------ tt .ts 
STAAflGHT!:R---- ·· ·· ·-· ·· ·· ·· ·-- t1 ,t5 
An~~oldlJ)lt'tandlkillor 
INVlc20(1$() or C8M&I 
TliEOtJ E STOfMEAA.AV\D . ___ .... . C7.ts 

[~1~~_:-: .ts 
M~ lt:,t t,,.0,.,U IJ 

Phone : 0323'42711 
OIM'NIO 

II ARTEC H GAMES 
I Dllllngburg h Ro• d 

E•stboume 
E•stSusH a 



ALSO AVAILABLE 
FOR THE VIC -20 SPECTRUM ZX81 

FULLER FD42 
KEYBOARD 

£29 .05 SPECTRUM JOYSTICK 
INCL 

FOR THE SPECTRUM OR 

~=!!!~ .A~!::: FULL ~ 
KEYBOA RD WHICH 
YOUR MACH IN E SITS 

INSIDE . PLUGS IN 
INO SOLDERING REOI. 

THE BEST AVAILABLE EXPANDABLE RAM 
PACK AT THESE NEW LOW PRICESII 

16K 

~ 
+ 45p p&p 

32K 

l m.001 
+ 45p p&p 

The zx .p_,. • ~ contoured unit dHignecl to elifrinlte 
wobble 9l1d memory loN. houNd in • w,ry en,.ctM c.. with 
red LED on / off indiemtion . 

Give your VIC -20 a new DIMENSION 
Vixen RAM Cartridge £34 .95 
Swltch•bl• ~twMn 11K or IK + lK 
a-._ ... ._ .. ...,." . .. . lt ..... J« 
lilAM.,_f*U8'1 'MWI ...... .. ~ 
Y1C10..-1 ............... _... .. 
-,WOd.$1t,nd20f>Ol2 ........... . ___ ,lt_ ............ 12 

...,_lilf .. v•..-.....-.....­
_,.~1..,..:, .:!':.-.-.. ............. _,,..._.. .:..= ......... _.__pcwlof 

:..::.i,..._.., ........... K......-

DEALERS WELCOME 

Products Many other 
A\IAll.AIIUU: -tTOC ll 

SEND NOW TO: S- I A 1. ,.., - • 

FOX ELECTRONICS ~~~\.':\:\' 
141 Ab.,_y Road , BHlng1toke, H•nts . Tel : 0251 20171 ~ 

12 

A Oelu,te Joy stick Controller . Complete with 
Interfa ce with 
• CONTOURED GRIP 
• 2 FIRE BUTTONS 
• 4 FEET OF CORD 
• 4 SUCTION CAP GRIPS FOR ATTACHING 
TO ANY SURFACE 

£19.50 

ZX81 

ZX8 1 

ZX81 

ZX81 

VIC LIGHT PEN 
A high quality light 
pen whic h plugs 
straight into your 
Vic with no special 
interface needed. 

INCL . 

£20 .00 inc. of software . 

SEND NOW TO FOX ELECTRONICS 
Please send me: 

O ZX81 Pr"' On Keybo,9,d 
O V,C-20 Light Pen 

0 
O Name 

ZX81 

ZX81 

ZX81 

St:,ec1rum Upgfade 
Spectrum Kevt,oe,d FD42 
ZX8 1 Kevt,oe,d F042 
ZX-Panct. 18K/ 32K 
VIHn RAM ~ 
~rum Joyslicll. 

O Addr ...... ......................... . 

0 
,o./ AUOUST 4-AUOUST 10. 1983 



•, II , -I 
Don'l carry a LOAD on your shoulders , unburden yourself on PCN's lellers page.- ~ I 
th:~ e{ o~~ tnoupts !~ 1~~ editions, preferably in two col· thought . some fun! fun! run ! ) 

s ivc icst m,cro cc r ours. with !he ldt hand column Oh dear . Ever been totally 
lcucrs ~lu mns. Funn y. feisty 1-255 in say red and 1hc second disenchanted? I mean like 
o~fanoful .yra~lct;c rcoul~ column (ldt hand x 256) in totallychokcdoff?Wcdon"tgct 
:;o ~~O 1 ::C, so A star 513 us. black. Thi s would easi ly fit into fun (or anyt hing else really). cise Atari for providing a great 

· an m cctss. one page. what we do get is a canned service to Ata ri owners (a box 
~rrsonalC f mft t'~t'

6
"
2
'1· J D Sparlc.r, history of the Apple . a list of into which you plugged the bi ts 

0
NfU.dE;c yn ~ ~ WI A Stockton on Tus, Clr~·rla11d. commercia lly available sou nd you wanted !), 
x or trcct. n n packages and someone telling Surely Atari should be 

2MG . Than/t.f for tht suggation - us 'Ther e can't be many m.Cro praised for this consideration, 

The magic 
camel killer 
1bc t rouble wi1h ga mes rc ... icw· 
crs is the lack of t ime 1hey seem 
to spend with 1hc software they 
arc t'evic¥11ng. and reviews are, 
or could be. \'Cry useful for 
avoiding a lot of bug ridden 
rubbish on the ma rket . 

Take for exa mple Attac k of 
the Mutant Camels. re,·ie,,,:ed 
in your magazine a few ¥leeks 
ago. I have )'Cl 10 see any rc ... icw 
ofthisgamc: which mentio ns the 
bug in which the camels can be: 
dest royed without e, ·cn h1111ng 
the m! It is done by taking your 
ship to the \'Cry bon om of the 
scree n and firing in line with the 
ce ntre of a camel . Level 31 no 
longer seems impossible! 
DGlancy , 
Watt rlooville, Hanis 

But is this cricket?- Ed 

Taking the lid 
off BINs 
Whene, ·er I read a book on 
machine code the suggestion 
ar ises that in o rder to calcula1c 
memory addresses from binary 
one should use a calculator to 
multipl y the msb by 256. 

I used to keep a scrap pad for 
such calculations but found ii 
inconvenient, beca use the need 

wt'I/Jookmtoi t - Ed. uscrs whoa ren' tt iringofsqua re not condemned! As for the 
wa\ ·es and 1he limited resolu· Basic. yes the Beeb's Basic is 
t ion of frequency and a mpli· bcuer and so it should be. Look 
tudc.' how long they hne had to Law wanted 

for labels 
Have you e"·cr noticed how 
almos 1c,·eryso f1wareco mpan y 
seems to O\"Cr·glorif1 the 
grap hic capabi lities of their 
games? Surely this should be 
repone d to the Advenising 
Standa rds Authority . I wonder 
how man y people ha\ 'C been 
misled by flashy labels, CO\"Cr· 
ing hope less progra ms often 
recorded on low-grade cassct· 
1csgua ran1ecd not to load until 
a perf ect volume has been 
fou nd, 

Th ere should be a law made 
forcing all software publishe rs 
to include a scree n photog raph 
on the cover. Th al would re· 
move a ny doubts as 10 the 
qualily of t he grap hics. On 
Sinclair machines. it would be 
easier still as the paper on the 
ZX printe r is just the right size 
for acasse11c labc:1- thi s would 
be: cheaper. give a n u tremely 
accurate scree n dum p and 
would attr act 1he Sinclair owne r 
with its familia r typestyle. 

I hope this lette r . and others 
which will be sure to follow it . 

Gosh! What? I mean like develop it. 
110111 l"\e got news for )'Ou Where was the Bee b when 
pal . ther e can' t be: many micro the Atari s came: out? Perhaps 
users who e\•en know whal the Atari is old. but at least ii 
you're talking about with an can sta nd the pace of today 's 
ar ticle abo ut as uninteresting as comput er market and come out 
watching paint dry . much less as one of the top micros. Also 
care. wilh the new Atari range the 

Fore hea ,·en's sake wake up Beeb will be in the shade! Ju st 
PCN. The'eitplosion'(nopun) imagine: Atari s. Ataris every· 
inmicrosalcs isabou ta snewas where, 400s. S(X)s, 1200s. 
your magazine is a nd user 600XL..s. SOOXL..s. 1400XLnn d 
knowl edge is generally consis· 14.50Xl...s. 
tent with th is fact . Match that, Acorn! 

If you don't want to aliena te Plus, each of the new 
the major ity of the more fri\ 'O- machines iscompati blc with e•· 
lous Appl e users then 1hc istingso ftwa rc(howaboutthat 
soone r you shape up the for service?). 
bc:ncr. So Atari owners. stand by 
R J Da,·is your machines. you bought the 
Dtgan .,.,y. Gwyntdd. best and you know it . 

Noth ing was sa id of the 
special chips inside the Atari 
which make it a pov,erful 
graphiC$machinc, wi1hout gob­
bl ing vast amou nts ol memory 
(Acorn take no te). 

U kt. hey mari, this .,..as rtally 
hot stuff Arid I IHt thue's a 
bundle of Apple users .,..ho got a 
rtalbuzzoutofit . 

Bui .,.,.e do loo for the Im 
1echnical 100 , • likt Lisa in 
i.ssut I , Ullimatt II iri issut 1. 
s~«h synthaise r in J, Dark 
Crystal in 4 . . . Ed. 

will encourage software pub- - -- -----­

I'd like to tell )'Our reviewer 
that there is a GETs1a1emcn1 . 
I le shou ld read the manu al , 
pages 28 and 49 - or is the 
American language so nausea!· 
ingt hat he can' t open the CO\'Cr 
for fear of bei ng savaged by 
'A merican spellings·. Ah D id· 
dums! 

lishe rs 10 be: more rca li~1ic 
abou t the presen tation of their 
games. 
Dttlan Ktll y, 
Rathcoole, Co Dublin, Eire 

Atari angst 
after review 

Shame on )'Ou PCN!!! 

for such calculat ions arises so --------­
Of all the comp uter maga· 

zincs. I thought you would be: 
the last to sta rt (da re I say it) 
ATARI BASII ING! !! 

Th e Atari manual is readab le 
whereas the Becb's effort reads 
like a cross between the Beano 
and War and Peace. firstly 
understandability a nd secondly 
thickne ss! 

frequen tly , and eac h time it 
dist racts from the prog ram. I 
therefore wro1e out a 256 times 
tab le giving the ~b values for I 
to255x256 . 

Since it can be of the utmost 
imponancc 10 ensure that the 
addre sses arc co rrect. I then 
checked my table , using a 48K 
Spect rum, with a brie f 
program : 
10 LET Y • 256 
20 FOR n •O to 255: PRI NT n • 
y 
30 NEXTn 

The progra m is easily con­
\'cn cdfor a lmostall otherhome 
compu ters . 

Howe ve r , I think it would be 
a very usefu l a id to your readers 
1f you were 10 publish a similar 
table (pull oul) in one of )'Our 
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Oust Apple 
intellectuals 

Being the proud owner of an 
App le I I . I "''as delighted when 
a couple of issues back. you 
announced a series on soun d 
which was going to in· 
elude .... wait for it ! the 
Apple . Yes. no mispri nt, the 
Appl e. 

At last I thought . unbe liev­
a ble. I thought. I-laving waded 
through endless an icles on 
word processors etc. we were 
finally gening down 10 some· 
thin g really mea ningful like 
how to get )'Our missiles to go 
up, splat or kaboom! 

At last I thou ght . PCN has 
sudden ly realised that the A~ 
pie is a popul ar micro . At last I 

How dare you! 
First of all I will state my case. 

I am Brit ish and I bu y British 
(....,hen I can). Bu t if buying 
British means buying a BBC 
Micro (as suggeste d) instead of 
an A tari then I defi nitely 
won't ! 

Wh y should I buy a mach ine 
that I don' t like. a newcomer . 
It's not eve n a tried and tested 
machine (compared with the 
Atari). 

In your revie w Ala n vs 
Acorn (PCN is.Jut 16) the BBC 
was made out to be: a 'Wonder 
Machine' , whereas the Ata ri 
was punched . beaten a nd kick· 
cd while ii was down! Why did 
)'our rcviev.·cr continu e to crit i-

Asforthe Beeb' scu rsor. it is 
non-sta ndard and awful to use 
, having to copy the whole line 
again with 1he CO PY.) 

Furthermo re, why has Acom 
left a large hole at the back of 
the Bee b? 

At one primary schoo l near 
me. the children (when they 
were bored with the ·we lcome· 
cassette) star ted pok ing pens, 
pencil s, crayons and pape r into 
the machine, onto the printed 
circui1 board. 

1.sn't this highly da ngerous? 
ANe.,.,·i.sJ 
Keighley, 
W. Yorks. 

" 



Lost in a maze of bits and bytes. trapped in a forest of errors. or bugged by Basic? 
Whatever you r problem. accc« o ur HE LP function ... better known as Max Phillips. 

Wrtltto: Max Phillips. Routine 
Inquiries. Perso,iaJ Comput~r 
N~ws. VNU, Evelyn House. 
62 Oxford Street. London 
WIA2HG. 

Assemblers - the 
whole Spectrum 
nr ·,·t ju sl sll1rtfd lo learn 
~ mlM'hlne rodt on m) ZX 
Spttt ..-um and han ar mttl ffl) • 

.wlf "'ith numtrou s ass.rmblers 
and d isasst mb lers. r ,r COITI(' 
acros.s 1wo problems. 

ll ow do I gr l • machine rod r 
prci,gram to •rltton tht k' rttn ? 
For uam ple. how could I '4ritr 
tht follo• ·ing in asst"mbltr ? 
10 PRINT " Enter numbu " 
20 INPUT A 
30 PRINT '"YO U 

PIU:'..SSED'":A 
Sttond, could ) OU print • 

rompk te list of7..80 mrwmon ics 
and •hat tlw y do, or al least tell 
me-wlltn I could gt l one? 
J Patrmun, 
No,t(J,i Ayclif{r. Co Durham 

A:~~ >i~~>R1::c:i~: 
code? Nol easily. There are no 
built in functio ns so it' s up to 
you to write them. You JUSt 
have to con.slruct subrou t ines 
that do the ,obs you need. 

You can "' n te a program (O 

wait for a key to be pressed. 
lhen a routine that ca lls 1h1s 10 
read in a v.hole hne of text. 

S1m1larly, )OU knov.• where 
t he scree n memor) ' 1s and how 11 
isorgan1scd. So you can -.rite a 
rou tin e 10 prin1 a character on 
the screen. then a routine to 
pr int a v.ho le string of charac · 
1ers on the screen. 

But 11 isn't 1mposs1ble . A 
good example v.ould be the 
routines al ready present m 1he 
Spectrum's ROM . If )OU grab 
hold of a boo k such as Or 
Logan ·s Com plete Spectrum 
ROM disassembly. )Ou can 
C\-Cn JUSI u~ 1he rout1ne:1o 
already there. 

Don't! Stay av.ay from the 
Spectrum's ROM . Smclair 
nghtl y war ns agamsl using 11. 
The company ma y make 
changC'!I that move things ab­
OUI . 

Of course. having a loo k at 
what 1s there 1s tremendously 
useful. The rou1ines m Sinclair 
Bas,c are an excellent examp le 
of how )Our ov..n rou1mes 
shoul d look . Once you\e v..nt· 
ten you., of Input/Output 
routine s. you'"e finished. Ju st 

.. 

include them in every program 
)'OU write in mach ine code. 

As for a list of Z80 mnemo­
nics. you should ha,·e one. I 
can '1 belic,·c that somewhere in 
the blurb for you r num erous 
assemb lers and disasse mblers 
ther e isn't one. If there isn't, 
buy yourself a introdoct ory text 
on Z80s. You' ll d iscove r all 
sortsof v.onde rful things , 

A grand old 
tale of Ks 
ft Why dot'S I K u, ual 1024 
'(b its? Why isn 't it sim ply 
IOOOblts! 
Mohibul Islam, 
Wmdo•'f'r. 811dmgha,nshirt 

al that comtt • -ilh ii docs not 
IHth a tOfRplcte beginne r 
machint rode. ArT there any 
books that do? 
Dtclan O'Kant, 
Culmort, Londond erry 

~ ~;~:~.l~~!~'y ~:~: .:~.~ 
aware that assemb ly language 
too ls usua lly have manuals that 
assume you know v.hat you' r e 
doing . They JUSI mlroduct the 
particular features of tha t 
package . 

Of course. )'Ou can get in1ro­
duc1ory texts. This might be for 
a pa rticular machine and pack · 
age, JUSI a particu lar machine or 
just a parhcular pr ocessor. In 
lheAtari'sc ase. thecla~c6502 
boo k is Programming 1ht 6502 

,\ ~~sh~7c.a;1~";;~h~1~:~ ~:m~~~a;t;.:~: 1~~~;!i t~~: 
K means Kilo or IOCX). You ... you'll ha, e torela1e i1101he 
know Km for kilome1res (like a A tan and its assembler car· 
mile but shor ter) or Kg for tridge )·ourself. 
kilogra mmes and so on. The 01hcr type of book that 

In computers. K means 1024. comes in handy is a ·peeled' 
Th isisbeca uscrom puterswork book ... one Iha! gi,·es )'OU 
in binary (base 2) a nd l<XX> is a memory maps. registerseuings 
'silly' binary number. The and so on. You'll need this so 
nearest sensible binary number tha1 the programS)OU wntccan 
10 decimal binary 100) is take advantage of 1hc Atan. 
ICXKXXmXXI which is 210 or You'll end up with a daunun g 
1024 in decimal. heap(well ... lhree)ofbooks. 

Nowallw e'vcgo 1todedde1s Don't be put off. You don't 
1024 what s? Most of t he hm c need to read them t hrough. 
people use K 10 mean b)les. . . jus t dip into them for v..hate, ·er 
the 8-bi1 gr0ups used to store ·1 you need. 
data in a comput er' s memory. 

~;· h~~~~.u ;:C.f.a~~o~~~ Is brass banned 
chances are you are 1alking 
about kilobytes. Once upon a 
lime. people even used 10 say 
Kbytes and write Kb . 

The othe r use 1sw hen )·ou are 
talking about the memor yc h1ps 

' thcm sel, ·es. 'A 64K RAM chip' 
probably refers 10 a chip that 
can sto re 64K (tha t' s 65536) 
bits. 11 would lake eig ht such 
chips to g.1\.e a machme 64K 
bytes of RA M. Confus ing. isn' t 
it? 

Hl 'Vtereyou. J'da,01d~ymg 
I K • I024 bits. Take I K as 
be ing 1024 b)tCS and say 'I K 
bits' if that"s what you mean . 

Atari assembler -
an open book? 

~

am an Atarl400m.-r,t-rand 
an • bttn pr ogra mmin g In 

tor the las l h.-o ,-can. I 
want lo ~ rn rnachinf' code and 
am thinkin g ut bu ying tht- Atar i 
as.wmbkr nrt r idgc . 

But r, e Mard I.hat I.he manu · 

on micros? 
ft am thi nking or bu) init • 
'(com puter , in par1kular I 
want to use It lo ma.k• music. 

I arrange musk tor a brass 
band for tun. This ohf'n f'nt ails 
• ·rilin g • score ror up 10 20 
diffu ~nt pa.rts. 0, OOUIW. I 

ca n't chcdt all of IM parts by 
pla ) Ing l.ht'.rn myself. I Just han 
to~l'i ·•g otitright . 

I bdi ne ii Is posslbk to 
pur chase a computer capab k of 
pla )l n& a tunt In lhr tt part 
harmon y. But Is lher f' a compu · 
ler capa ble of 20 parts? 
Rodnty £1·am, 
Colby. /sit of Man 

A Twenty voices sounds like a 
lt,a 1her tall order. Low-end 
machmes have at best 1hrce 
votCCs (BBC . Ork, TI) or e,en 
four (for example. Atari) and 
many add-on exlras don' t gi,e 
you man y more. This 1s sim ply 
because the chippcry used lo 
provide affordable sound just 

isn' t up to much more. 
Probably the nearest you'll 

get is 10 stack up some of the 
available add-ons, Many of the 
sound cards available for the 
Appl e can be used m pairs . 
fa en so. 20 ,·oices is probably 
o,·e r the top. And. unle ss you 
CnJOy shocks. you will probably 
be advised no t to ask about 
dedicated music synthesisers! 

Wi1hin reasonable price 
bounds (you do arrange for 
fun) . I think I'd leave brass· 
bands in )OUr capabl e hands. 
But don't skip the micro jus t 
beca use ii can't play twenty 
in.slrumen ls al on«. You 
should be able 10 pers uade 1110 
help w11h fiddly bits such as 
transposing and working ou1 
harmon ies. 

Beside s. you'll find progra m· 
ming a simple hole synlh hke 
the BBC micro a challenging 
and enJoyablc exercise . 

Multiple micros 
problem 
n ·m going to buy my nrst 
'(rn krocom put cr In lhe Au­
tumn . I hn e narro• ·cd lhc field 
do• -n to t• ·o eompulc rs - the 
Acorn Eltt tN)fl and the 
Memot tt h MTXSOO. 

Coo ld )O U gin fflf' your 
opinion of thesie two micros . Arc 
thrrT any similar mi(:l"(t§'. due to 
be launched In the near tutu~ ? 
Mork l'aton, 
Marlow . 811cks 

A That's a \'Cry narr0w field 
"> 'Ou'vearnvcda t . Twocom· 
putcrs that aren't ready )et! I 
know they arc promised fairly 
soon but e,·cn when they appear 
you should be cau 1ious abou1 
buying one. 

The only pred 1c1mg I'll do is 
t hat. )CS, t here will be s1m1lar 
micros launched in the future. 
Hundreds of them. The days 
when the re v.ere a recognisab le 
numbe r of breeds - AppJcs, 
Pets. Model Is. Nascoms-are 
his1ory. You won't find 'nar · 
rov.ing the field' such an easy 
task. 

BEEP op 
a Lulu? 

g·n ju st bough! • copy or 
J el· PK from Ultimate. I 
td • small paragraph deep 

within lhe • ·elghty documcnt1 · 
lion (ahem !). II suegcslcd tha l It 
,-ou plug the mk wotslt from lh~ 
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Sptttru m lnto the mk wouk on 
the ta~ rttOC'dtr, )OU could 
•mpHf) the sound lhrough ttw 
rttOrdtt IHina IM ,otunw 
knob . 

I'm dloded . C.• .U ,ound in 
II proenulll~lmplitkd In this 
w1y? Or ""·hat 1111~ rouliM h 
used In Jd· Pat? Coukt you 
contrin to fttd tht sound 
throu p your ltl , f-loupeaktt1 ? 
Surdy Utismakn all tM ,arious 
plttn el ... p11n.. han!Wllff 
rnlundMit ? 
Phd1p South, 
llrmrl HrmpJtrud, llrru 

A It's true . 11'.l all true. But 11 
Ki .sn' tmuchofajttfct - paac 
138 or the rmnual confesses au 
An)onc lrytng 1odo11,.11l find 
lhe ftddhng caster 1f they open 
the casscnc rccor<kr, hold 
do-wn the hnlc lc,cr in the 
t>Kk·lcfl of the compartmcnl 
and pu,h PI.A Y and RE­
CORD Some ftdJhng •1th 
kads and MON J•llchcs may 
be necessary. 

And lhcT"c's no problem with 
gomg O\'Cr the top and running 
II th rough )·OUrllcrNor PA or 
•hatc,cr . But that doc:Yft 
make all the adik>n M>Und 
harcl-"'"arC rcdunda.nt You 'll 
nottee 1ha1 Sptttrum sound 1s 
fairly crude . Manyof1hc boxes 
let you do bcucr 1h1ngs. 1houg.h 
only ,n your ~n programs 
And 1herc arc tape rtt0rdcrs 
•hlCh JU~ won 't co-opcntc . 

Spectrum's wee 
entry problem 

Ql 'n llad ••f\a l problr:1n:1 
lr)1Qc 1o.ct •Orl>ittr ' rf'Offl 

SU,tnOft lnlo my 16K Sptt· 
lrum . Pn 1.abn my lape back 
lwltt to Wlf Smith!! a nd It has 
bttn ~ "llhoul qltHllon . 
Tht lastrudiom: .uy I) pe 
CLF.A.R 1! 101! LOAD .... 
coot:. ean ,ou hdp ! 
thtromputffromtshkk with is 
Cl~EAR 1! 10:z? LOAD "" 
COOE. C.n ,·ou ht lp? 
Julius Uzu, 
Slt~~ld, Soudt Yo,is 

~~:1~~,:1, 1:~~l~ 
CLEAR 2SI02, 1hcn 1ypc 
LOAD .. M CODE and press 
ENTER . Isn't 1t Jtrange how 
the $1mple:st little om1SStOn 
from the docurnen1111on can 
cause aJI sons of problems? 
met by first tuners w11h loadinJ 
the Spectrum 1!1 omitting the 
CODE entirely or lyptng 11 out 
1n lcners . II 1s a keyword and 
lhould be: entered by prcwng 
Caps and S)mbo, -Jfuft (cursor 
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bccomts an E) then 1hc I key. 
And rc~mber 10 check 1hat 
1he tape nmson a 16K machine 
1fyou don't ha\·c the 48K. 

All the same , Judi frustra­
hOM aren't aJI NKt E, ·ef)body 
(ustrs anddocvmcnters) karm 
from them 

Setting up 
a micro venture 

QI am thlnJd91 of Marti.a&• 
small busiMM •ilh OM of 

my rrit nds and wu wOftdttinc 
about lhc various proctdura I 
• ·Ill han lo Co 1hrou&h, Do • ·c 
nttd a lbntt or lo rqlMff as a 
tompany or join Uf Mllioa! IJ: 
top) ript Hlfflllaf'! Can I IIW 
my houw u • Ales offlu? 

l low much does It cost to hn e 
Protnm!l dupUcatt4 u.sl111.,.... J 

rtMlonal equl~n t? 
Andrrw ffa14-·Jans, 
Slt.tlnvndoit , lAna 

l\":.:'::~h~;~ :i':~u~ 
unplanned \-enlure. II could 
ea11ly end in tears So do as 
much homework as poss1blc 
before you Aan 1« your 
accountant and ~tator and, 
abo,.·e all, make Mire you',e goi 
a really good product 

To run quickly through your 
qucshon1.1here ire no licences 
or unt0n s to bother w;1h 
(thou&h there maylOOn be). h 
is 1n your OOA,, inttresu to 
bc:cocnc a registered company. 
but set your sohe11or lo expfa1n 
how 10 s1an lr adins 

Copynght as essential . • . for 
your own sake But 1( you have 
produced )'OUr o-:n product . 
you ha"e already sot 11 Make 
sure your OJStomcrs know 11. 
Usina your home as bu.smcss 
prem1.scs depends on your local 
a u.1honty. You may firld that 
nobody minds you havm1 a PO 
Box and running a mad order 
buSIDCU, v.h1le openinJ I shop 
would be prc"entcd 

On10 more scnous maners. 
Proa ram duplication costs less 
than you think 

You'll find the problc:m is 

tha c you •-ill need 10 buy k,,ng 
runs fifty cassettes 1s a 
scncrou s m1n1mum from some 
compamn . But the real ex· 
pen.sc is the risk of duplicating 
thousands or I bugged 
proaram. 

Don 't go into this thing 
unkss)'OUart.K'10IK ln•htch 
casc. take the 11me lo plan 
properly. If you do ha"e some· 
thma to offer. the best of luck . 
But . 1f you·,.·e C()l thc same old 
dream as hundreds o( others. 
don'I expcc110 make It last . 

..... ...,.. __ , ________ ..,.._ 
l•._._ .. OM_•M.._. fl 'f_..,. 
11ur.1,--- .. 0 l.lt 
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Sca led a new PEEK in microcomputing ? If prin ted your tip will earn you a fiver. 

lr you ' ,·t IOI SORMth ln& to trow 
abou t ••• • bU ot magk that ' ll 
makt tlw workl a btttu pla« 
ror mkro users , l hen Rnd It to 
PCN Mkrowavn--our rq: ub.r 
rnden ' h ints and Ups Plat · 
Wt'II pay ,·ou £5 ir ~·t pri nt ii . 
We'll pay you t nn mOtt it ,-our 
litUt gem gds our ,·ote as 
mkrow a noflhtmonlh. Think 
on ••. a nd wrl le to Mkro­
waves , PCN, 62 Oxford Strtt l , 
London WIA l HG. 

BBC tapes 
verified 
The BBC micro str angely 
docsn' th aveaverifycomman d . 
You can do a reasonable 
simulation by sett ing up a 
function key ltkc this: 
•KEY O PRIITT " VE RI FY· 
ING ": "LOAD •• 800) 11-IM 

Arter saving. rewind the tape 
a nd preSJ FO to ve rify lhe lapc. 
A faulty recording will pr oduce 
e rrormcssages. lfl his happcn s. 
hit ESCA PE and try SAVE ing 
aga in. You'll ge t a beep a 1 the 
end of the process if the prog· 
ram is a ll right. 
K Woisttnholmt, 
Dtansgatt, Mancht$ttr 

Animated 
Sinclair 
Many Sp«1r um games feat ure 
blobs moving aro und the scr«n 
wi1hout any real animation 
wi1hin themsc h·es. If s like 1he 
way a dog wa lks compared to 
1he way a Monopol y dog 
moves. If you don't undcrs1 a nd 
the dirferencc detai led anima· 
tion makes. try thi s prog ram. 

But you'll discover that this 
sort of anima tion uses upa lot of 
user-defined graph ics. Fort u· 

.. 

nately , you can just page them . 
'The Spectru m ca n handle up lo 
21 UD G"s at a time. All you 
need lo do is POKE the UDG 
poi n1er (in locations 23675 and 
23676) to poi n1 lo swop from 
one set of graphics 10 another . 
Provided you CLEAR enoug h 
memory , you can anima1e be· 
tween th ree o r four sets of 
graphics . 
Julian Skidmort, 
Tro111'tll, Nottinghanuhirt 

Unbreakable 
Atari 
Th e Break key on !he Atari can 
be disabled with two simple 
POK Es . Try PO KE 16.64 fol· 
lowed by POKE S3n4.64 . 
POKEthe scloca1tOnswi 1h 192 
to get back to normal . 
Craig Rradirtg, 
Runcorn, Chtshirt 

Jumping around 
the Orie 
Locations I I B and 11 C hold a 
useful ,·ector on 1he O rie. It' s 
1he add ress 1ha1 Basic jumps to 
after a pr ogram has been in· 
temp ted or an immedia le in· 
struction has been executed . 

Normall y, it is sec 10 
# COED. bul othe r addresses 
are possib le . IFA85 will cause 
the O rie 10 PI NG whenc, ·er 
execu 1ionis finished. IEA59is 
the Orit Start up rout ine . Set · 
ting 1his will cause lhe O rie lo 
clea r its memory if CT RL ·C or 
R ESET arc used . 

To.set 1hevce1o r , just DOKE 
118, addrr.u. 
Gordon R Love, 
Hamilton, Ulnarkshirc 

10 PAPER 3 : JNI 2 : CLS 
20 PLO T 2, 10, "THlS I S A TEST LINE' 
30 WAIT 100 
4 0 PLOT 2 , 10," NEXT LINE":WAIT 100 
~O PLO T 2, 10, "LAST" -+CHR1 (3): WAIT 100 
60 PLOT 2 , 10, 3 
70 PLOT 2 , 20 . "THE COW JUMPED OVER THE 

MOON" 
SQ WAIT 100 : PLOT 21,20,:: 
90 WAI T 100: PL OT 16. 20 . 3 

100 WAIT 100 : PLOT 9 , 20 . 3 

the screen . This just print.s the 
cha racters in the messa ge and 
ther efor e docs not clea r lhe rest 
of the line . SPC(n)can'1 be used 
in this way . 

One nea1 dodge is 10 use an 
a11ribu1e tha 1 s.cts the fore· 
ground colou r the $3me as the 
background colou r . Th is hides 
any 1ext r emai ning on that line . 
T ry the accompan)'ln g 
program . 
MGra ~n. 
Sale, Chdhire 

ZX81 partial 
toa scroll 
ZX.81 users will find loca llon 
16418 useful. Try PR INT AT 
21.0; not mort than 31 charac· 
trrs followed by POKE 
16418.3. Youcann owscro llthe 
scree n withoul d1stur b1ng the 
line prinled a t 21,0 . 

POKE 16418,n puts 23-n 
lines on the screen . 23 is the 
max imum and you must have at 
Jeas l two lines (PO KE 
16418,21) on the screen be fore 
ane mpting a ny input. If you do 
use all 23 lines on 1he scree n. 
you won't ge t a report code. 
SimonAlltn, 

SAGE" 
40 GOSUB 1000 
50END 
Do.,idlon d, 
£dmomon. London 

Dragon colour 
trickery 
The highe s1 reso lutio n on the 
Dragon no rmall y only gives 
you two colours (b lack and 
white or black and green) . 
However, a sim ple POKE pro­
vide$ a third colou r. To get a 
'ligh1 purple ', enter PMODE 
3.1: SCREEN 1,1: POKE 
65314.248. 

This line 1ells Basic 1ha 1 a 
four-colou r mode is required 
while 1he video chip 1hinks that 
a two-colour high re solution 
mode 1s required . The new 
colour s,c:1 has O • white, I • 
black and 2 • light purp le . 
Richard Chan, 
Walton-on -Thame$, Surrry 

Repeating paradox 

A colourful Bimall , lciastcr 

'There is a simple way of 
spceding upeit herOri c Basico r 
the keyboar d aut o-repe at . 
Type POKE 775. IO. The au10-
repca1 will be much faste r bu1 
programs will run more slowly. ~a:~ 1 uses PLOT 10 Orical text in 

position messages anywhe re on high resolution 
Th is sho rt subrou tine will be 
useful for Orie programmers . It 
allows text 10 be displa)ed in 

the HIR ES mode a 1 the curso r 
posit ion. 
IOOOFOR l •I TO LEN(SSS) 
1010 CHAR ASC(M IDS(SSS. 

1,1)).0,1 
1020CURMO V7 .0.3 
1030NEXT I 
1040RETU RN 

To call the subrouline. posi· 
t ion the cursor, s.ct SSS to the 
text 10 be printed and GOSUB 
1(0) , Here'san exampl e: 
IOH IRES 
20CU RSET 10,100,3 
30 SS! • "TI IIS IS A MES· 

Alterna1 ivcly, put a big num­
ber in 775 (fore xamp le. POKE 
775,255) and 1he a uto- repea l 
"ill switch off but program s will 
execu te no1iceably faste r . 

Toge t bac klonorm a l POKE 
nS.39. 
And rew Mtllanby , 
A~rdu n 

Vic key control 
Owners of unexpande d Vic 20s 
can di sable 1he RUN.ISTOPand 
RESTORE ke)"S using POKE 
37150. 3: POKE 788. 194. The 
keys are re stored wi1h PO KE 
37150,130: POKE7 88.191. 
PO 'Conn<ll, 
Whicklzam, 
Newcastle-upon· Tyne. 
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You've a deadline to meet, ~ ~~~ ~ ;;,,,- So don't expose your-
the right CP/M Software pack- self, talk to Software Limited. 
age is needed, the right decision has to Choice, advice and delivery, all aimed at 
be made; which for mat, w hich product, meeting your deadline. 
w hen can it be delivered, at w hat price? Software Limited ... 

You need good advice, and just as Because there's more to 
important, you need to talk to some- choose from, we're t he 
one who has a large enough range to be only choice to make. 
able to offer honest advice. Someone 
w ho can then deliver on time, someone 21,:~!~} 173/6 
whose catalogue is fast becoming the ~=-'=:=Yc~en,,. 
bywo rd of the software industry. 

Anrac~ve quan~ty & dealer d,scounts available 

ii 
Software 
Umtted 



Which book wo uld yo ur m icro want you to buy? PCN's review page helps yo u to choose. 

'1--fortlooTllWO _ _,,t,yl!oftSW.. , 

-t,y-• 
U0.951-316- 1. 
Any TRS 80 Color Computer 
owne r who knows more about 
the compu ter t han how to plug 
in a games canridgc should 
immediat ely put this book 
down on the shopping list . 

It's not just another 'learn 
how 10 use Basic" cffon. rcpli· 
eating the material in the user 
manual . Inde ed.given thcstan · 
dard of Tandy documc n1a1ion, 
it couldn' t afford to be. What­
ever might be sa id abou l Tandy 
hardware, most people would 
agree that the documentation 
provided, especially with the 
Color Compu1cr. is among the 
best . 

Top-Dov.:n starts where ttlc 
Tandydocumcniaiion finishes. 
The object is to teach people 
how to conceive and structure 
their programs. rat her than 
simply get them to the point 
whe re they su rvive trial and 
error. As the au1hor says, a 
houscmay bec:omposedofmany 
small things- bricks, nails a nd 
so on- but a n archilect thinks 
in terms of the larger struc tura l 
units such as 1he foundations. 
walls and roof . Only when the 
st.ruc:ture has bee n determined 
do you get down to nuts and 
bolts. 

The same thing app lies to 
programming. of course . 

The style is less patronising 
than the Tandy Manual but 
retain s the ·we·n all have fun 
learn ing how to program' feel. 

The method is 10 work 
t hrough a number of example 
programs, illustrating how you 
sho uld plan the program using 
now-charts and split 1he prog· 
ram into sub-rout ines. Th e 
progr a ms become progressive · 
ly more complicated. 

The body o f the book is split 
into two sectio ns. The firs t is a 
series or program s for 4K or 
16K Color Basic systems and 
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the second presents programs 
for 16K extended Color Basic 
systems. This book is very 
professio nal and well-thought­
out . In fae1, it migh1 a lmos1 be 
worth buying a Tandy Colo r 
Compu 1er jusl to use it . IS 

--t,yt..w 
---t,y-
-·-•£4.95 ,_1u-, . 
This is an extended che<:klist of 
t hings to do, know , remember 
a nd allow for if you plan to 
plunge into a computer pu rch· 
asc. As the title suggests, the 
a u1hor takes rathe r a cynical 
view o r the business. For exam­
ple . when you ' re analysing your 
needs, ·Don' t talk 10 supplien 
or salesme n yet. they will be a 
hindrance .' 

Ifs very easy for authors to 
start waffling 10 fill space in 
books of this nature. This is not 
a problem here b«ausc the 
material is set out in point 
system -
'Th ere is only one reason for 
getting a compute r : 
• as an a id to professiona l 
expertise.' 

Although a kn of games 
pla)'CJS would take issue with 
this statemen t . you can't faul1 it 
for directness . The whole book 
is written in this style and it 
actually makes quite compell­
ing reading . The idea, I su~ 
pose, is to demystify the ja rgon 
and a step by step approach is 
the best way to accomplis h this. 

1bc ltit part of the book is 
devoted to a glossary of terms 
and a separate glossary of 
acronyms. plus an index . Com· 

put~r Crunch should make a 
pain less introduction to corn· 
puting for the non-digi1al. IS 

_.,._,..,,....._. 
t,yC..--t,y 
-·tl.251-11, us-,. 
If you're unde r the age of about 
ten and find most of the books 
published to help Spectru m 
owners a liu le difficult to follow 
you may be inte res ted in a new 
book which au empts 1otak e the 
mystery out of comp ut ing by 
prese nting computer ideas in a 
step-by·step way. 

First Steps is easily afford­
able at £1.25 (a welcome 
change) and at this price you 
don't get any fancy colour or 
packaging. What you do ge l isa 
well-conceived series of cha~ 
ters, illustra ted with friendly 
line drawings and tons of handy 
listings and exercises. 

lt' s nodoubtdifficult 10 know 
where pauonisi ng stans and 
taking nothing for granted 
finishes if you happe n to be 
writing a book like this, but the 
thin line seems to have been 
well negotiated here . 

The reade r is shown how to 
set the Spectrum up. wit h 
diagra ms of the cables and 
components. The computing 
tdeas are illustra ted both 
graphically and 1ex1ually with · 
out appeari ng to ques tion the 
IQ of the reader . 

The only quibb le I ha\'c is the 
token index at the back which 
has a mcre59entrics- most of 
them Basic words and symbob. 

IS 

12SMw...t C.-.fortlle 
_. t,y LorTr Hatdl , 
-t,y-ottll 
,_ 201-1 . 
A bit or an oddity. this one. 
"Advanced ga mes' on the Pet 
sccms to mean the kind or thing 

that owners or other co mputers 
wouldn't nor mally spend five 
min utes with. The lack of 
decen t graphics . sound and 
colou r do not make Pet a 
natural choice as a games 
machine. 

Howeve r , with one or two 
exceptions best glossed over, 
Larry Hatch has made the best 
of the limited facilities a nd 
come up with a collec tion of 
programs (be tter termed 're· 
creat ions') that are worth the 
crron of typi ng into your 
machine, especially consider· 
ing the general lack of fun 
program s for th is vener a ble 
beast. 

There arc a few games here 
that have been around longe r 
than the Pet itself (jus t) , rang­
ing from noughts and crOSSC1 
and its variants, to dice games 
and a fruit machine . 

In the ' recrea tion' classifica­
tion arc a hex/decima l conver­
ter, prime numbe r ge nerator, 
and a pal indrome writer (as in 
'Madam, rm Adam'). 

But the gems in t he collection 
arc t hose in which Mr Hatch 
makes the best of the Pet's 
block graphk-$ and comes up 
with a few fo r the a rcade addict. 
Th e best of these is a highly 
creditable version of Centipede 
and the re are reasonab le ver · 
sions of Space Invaders a nd a 
'submarine attack' program. 
Tbc rc is also a remarkably good 
Rubik' s Cube simulator . 

All of the progra ms are 
accompanied by an inlroduc· 
t ion a nd a n explanatio n of what 
the code is doing, a nd there a re 
screen dumps of each program 
at various stages throughout 
the games. 

My greatest reservatio n is the 
price , which strikes me as 
excessive for what is essentially 
a collectio n of computing anti· 
qucs. PW 

" 



Get the most from your Genie's sound facilities with Keith Hook's machine code controller. 

Mixing it cha nnel only uses five bits (0-4), and the 
hightr the value in this channe l the lower 
the resultant frequency of the noise 
produced. 

Channel 7 Miller Control Channel 
This is the most important channel to 
master. as this chanBCI mixes the noise and 
tone for Channels 8, 9 and 10. To 
understa nd how cha nnel 7 works take a 
look: at table opposite (bou om right) . 

with the Genie 
Because of the lack of instructi ons and 

the non -arrival of the Technica l 
Manua l for the Colou r Genie, a lot of 

people have found great difficulty in 
producing 1he sound effects they want with 
the SOUND instruction . Tocoun1e r 1his I 
de velope d a small machine language 
rou1inc to help me experiment. 

channcls4and5con trolcha nnc l 10. All the From studying the tables , it should be 
above channels control the pitch of the casy to worko utyo ur ownvalucsforothcr 
note produced by the Ampli tude Con1rol permulali ons. For cn mplc, try to work 
Cha nnels. Each pair of channels use only out : tone on channel s S a nd 9 and noise on 
12 bits (bits 0-7 and bits 0-3). The lower channe l 10. You should come up with an 
channel of each pair (bit s 0-7) gove rns 1hc a nswer of 92 or 28 decima l beca use bits 6 
fine tune (ie j ust using 1he lower channel and 7 don'1 a ffect 1hc noise and tone 
produces high pitched note s) , a nd the channels. 

Using the program :~~~. ·~;t;:,..ch:~;:=1 <~!:ac;,I:~ Channel 13 Envelope Genentor 
If you have an Edi1or/Assembler. type in notes). The combined values v.'Ork just the Chan nel 13 uses o nly four bits (0.3), and 
the program as shown . The name is s.amcwayas thc note value docs in the basic you should recall tha t if you put a value of 
SOUNOJ a nd executio n is from 4900H . PLA y oommand. 16 decimal in chann e ls 8 or 9 or JO the n 
and located in the high reso lution screen. Channel 6 Noise generator oont~olofvi°'rf :thatchanncli s passcd 
so you do not need to save memory on Channel 6 acts like the above channels but tdeo c adsnnc he al thhc resultant leve l 
powe r-up. For those people who do not pen on t va uc t ere. 
possess an as.sembler, make a Basic •_h_;,_1im_ •_o_•_•he_ w_h;_"_"°_;,._::g•_"_"_'_'o_,._111_;_, __ 111_, m_,_;•_ •_•_lu_cs_10_1_:ry_;"_'_h~_c_h_•n_n_cllare 
program to PO KE thev aluesintomcmory , r-
tg: 
I Cl.Sc FOR I • &H4903 TO 
&H49S4,READ H OKEI.J ,NEXT 
2 CA LLA903 
3 Data state ments he re start ing @line7 
(4903H add rm) CDC90J) 
Do not PO KE the line concerned with LO 
SP,7FEAH . 

Once you ha ve entered the program 
eithe r by typing ·r if you have assembled 
the listing. or by a CALL 490) if you have 
poked the progra m into memory. you will 
be prompted to input a chan nel number 
(0.16) followed by a prompt to input a 
value for that channe l (0.255). You can 
now start experimenting . 

Initially you will need to activa 1e 
chann els 0:7:8: 12: 13. Once the abo\ •e 
channels arc activated you should hea r 
some sort of sound from your spea ker . By 
altering channels 0: 12: 13, a different 
sound will be audible. 

Channels 8, 9, 10: Amplitude 
Control Channels 

These channe ls govern the volume of the 
sound ,depcnd ingonw hich bits arc set to I . 
The oontrol of these channels is by five bits 
only (0-4). lf bit4 is set to I, the n contro l is 
passed to the Envelope Gene rator which 
gjves a variable level of sound with 
differing wave forms . If bit4 is 0. the n 
con trol ofvol umc is by the value given 10 
thesec hannel s. All this means is: if you gjve 
a value between I and 15 then the level of 
sound is just the same as using these 
numbers in the Basic PLAY command. If 
you give a channel a value of 16 then the 
volume of that cha nnel depe nds on wha t 
value is in channel 13. 

Channels 0, 1, 2, 3, 4, 5: TOM 
Control Channels 

Channels O and I con1rol channel 8. 
channels 2 a nd 3 control channel 9. 

I 
2 
3 

• 5 4900 31EA7F 

• 1 49 03 coc•o1 
8 4906 219C40 
"l 4 909 3hOO 

10 4'N>B CDC90t 
l 1 49 0E 2136 49 
12 
13 
14 491 t COA728 
15 4914 CD6103 
16 491 7 D7 
17 
t8 4918 CDt C2 B .. 
20 4•lll FElO 
21 4910 D2084'9 
22 
23 4'129 F5 
24 4921 21464'9 
25 49 2 4 COA728 
26 4927 CJ>b I 03 
27 
28 492 A D7 
~ 49 2 6 CDtC 26 
30 4'12E 5F 
31 
32 49 2F Fl 
:S3 030 CD323E 
34 4.,33 C3084'1 
35 4936 494[~5 
35 49~ 5 4 204348 
35 4 CJ3E 414E4E45 
35 4942 4C203F 
36 4.45 00 
37 49 46 4.,4 [ 5055 
37 4"i'4A 54205641 
37 494E 4C5!M520 
37 4952 3F 
38 4 953 00 
39 4~4 00 
,o 
E• me Addr 4'i00 

1 •• • • • • PROORAl'I FOR TES T ING SOUND 
I COl'INAND WI TH USE:RS VALUES • • • • • • 

""" '"°"" ~~EC :,.~EAM I GET STACK OUT OF WAY 

~~L ~C~H : ~~ARDE~~~ E~YPE FLAO 
LD t.i.> , OOH J OOH FOR VIDEO DI SPLAY 

START=~:-L ~~:ss1 : ~F~~~T~:~ 

RST tOH 
CALL 21HCH 
LD E,A 

i PYT THIS VALUE IN E REG 
I READY FOR ROl'I CALL 

POP P,F I BRI NG 6ACK FIRST I NPUT 

~~ ~~ : :u:~~~~n£R BO 
l'IES52i DEFl'I " INPUT CHANNEL ?" 

OEF B O 
l'IES92i0EFl'I • JNPUT VALLIE'?" 

OEF6 0 
a.FF10EF6 OOH 

END 
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0, 8, 9, 10, 11, 12, 13, 14, IS. These values 
will give you an as50rtment of waveforms 
from a single sound , 10 a rising, continuous 
,ound. 

Cllannels 11 • nd 12 EnYelope 
Period 

Combined , thesc two channels use two 
bytes (16biu) . Channel 12control s1hefine 
lune (high pitches) , and channel I I t he 
coarse tune (low pitches) . 

Try different value s in channel 12, and 
see what happens . Now put a value in 
cha nnel I . . you should hear the tone 
drop. Place a value in channel 11 and sec 
how the cnve~ period changes, but 
remember channel 11 is only working 
because you place a value in channel I 
(coarse tune) . 

Make a note of a ny unusual sounds , !hen 
you can try them under Basic. Most sounds 
will need some kind of FOR ... NEXT 
k>op to get the best from them, but the fun 
is in the experimenting . 

Try this Basic Program : 
I SOUND7,28 
2 SOUNDI0 , 16:SOUND6,255 
3 SOUND13,8:SOUNDl2 ,20 
4 FOR I- OT025 5:SOUND6,l:NEXT 
S GOT04 

s...4NtlleCelNf'GNie : .................... ......_ ----
-1'11e-•-lorCIIMoo1 131111e---1 oMtllo __ _ 

---lor-7 ,tllololx«-- . 

_ , ___ lor-7 .Mltft tllo-Mb 

-tllo--tllo-Mb C'1111tl _tllo_ 

Dec Value Bits 7 6 5 4 3 2 1 0 
254 

253 

7 

11111110 
Tns tot1t od alolllffl off. 
11111101 

T1111Stot1t01hlolllffloll. 
00000 1 11 
Noise Oiiy oul3 mmels. 

BITS O 1 2 3 WAVEFORM 

0000 ' 0001 ~ 
1 001 ' 01 01 '\/\./\. 
11 01 '\J 
0011 AVtYN 
1011 I 
1111 .11 

BITS 5 4 3 NOISE REMARKS BITS 2 1 0 TONE REMARKS 

0 0 0 Noise OI CMlnefs 8 9 10 OOO TOM of cumels 
001 Noise OI CUlllleis - 9 10 001 TOM of cumels 
01 0 Noise OI CUlllleis 8 - 10 01 0 TOMofculllels 
011 Noise 01 CU11Je1 -- 10 011 TOM of cimel 
1 0 0 Noise OI CU1UJe1s 8 9 1 0 0 TOM of CUftllels 
1 01 Noise OI CUIIJel - 9 - 1 01 TOM of CUlllel 
11 0 JloiseOI~ 8 11 0 TOM of CUlllel 
111 Al noise chmels off. 111 Al tone di-is off. 
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Present competition entries for 

Slogo 1: Kill lhe b irds. but 
they have guided missles to 

help them . 
St1ge 2: Aun out of the sate 
area. pick up the eggs and 
get back to the incinerator 

Ctlo,r Gttit t7 .95 

1.r,.:'. __ :::,_1. £~~~~~:~~c1 •:;~l~beA~~o 
'. :, competition will start shortly! 

• Ll 

I ·:fu7iif J~.~:i:· I 
~.11.:;_1. Ct10°,hr

8
6r•aclt

10
£,7

5
.9. 5 :]} ::(: 

I 0 
1=---=.,,,...,,.......,,,..,,.., ...... ...,,...,,~ ...... .,,......,,,...,_.,~---,,,..,,..,,.,,..,,..,,....,,,...,...,,.... .... -- 't: 

COLOUR VIDEO GENIE-ONLY £194 m 
IN LUDING DELIVERY AND FREE PROGRAM 
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e Dragon computer has an excellent 
casseue opera ting system which can 

andle serial fi~s. Basic and machine 
language programs, ASCII format prog· 
rams as well as verify recordings. But there 
is one useful capabi lity which is not built in 
- autorun ning a program on loading. 
There is no LOADGO or similar corn· 
mand and some program lines do not work 
as on some other computers. 

For example: JOO CSA VE .. PROG": 
RUN. 

11lC utility program we will present next 
week gi\.'ts you the facility to have 
programs a utorun when loaded. and also 
allows you to design and edit a title page 
which will be displ ayed while the program 
is loading. The program produces a small 
machine code program which is save d just 
before the program you wish to autorun. 
Lc:t'sstartoffwi thancxplanationofhow to 
use the program once entered. 

All the contro l keys , CLEAR , BREAK , 
ENTER, ctc have new uses. When starting 
you will sec a flashing cursor on the screen. 
you can move this around using the four 
arrow keys. The curso r is non-destruct ive 
and so can move over text already on the 
screen without dislurbing it. Pressing any 
normal key produces the character at the 
cursor position. You can use SHIFT Oas 
usua l to move in and out of reveBC video 
text. 

Poss ible shapes 
No doubt. you will wish to use colour 
graphics on the title screen. By pressing 
SMIFT UPAR ROW you toggle between 
text and graphics mode . If you look at page 
138 of the D raeon manual you will see 
illustra tions of various poss.ib(e shapes . In 
penci l . write next to each the hexidec:imal 
number from O to F. That is, put a Ob y 
CHRS(128).a I byC H RS(l 29)uptoa9by 
C HRS(l37), then an A by CHR$(138) up 
to an F byCHRS( l 43). 

In the graphic mode, pressing the letter 
.'.>r digit that corresponds to the correct 
graphic shape will produce that shape in 
green. To change the colour to any one of 
1he eight available . press the ENTE R key. 
You will hea r a beep. and the cursor will 
disappear. The program then waits until a 
key from I to 8 i.s pressed. 

The number corresponds to the colours 
lisled below: 

I -G REEN 
2-YELLOW 
l-BLUE 
4-RED 
5- WHITE 
6-CYAN 
1 - PURPLE 
8 - 0RANGE 

Pressing the CLEAR key will clear the 
whole screen to the present colour. The 
position of the cursor remains unchanged , 
but all text and graphics arc lost. The 
SHIFT @combinat ion will return to Basic, 
use this after saving your screen design as 
Basic will o,·erwritc the screen. 

To save the design, set up a tape as ifto 
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our Dragon 32. 

Paint your 
Dragon 

save a normal program, and press the 
BREAK key. The master program the n 
copies part of itself into the RA M just 
before the screen memory and saves this 
and your design on the tape as a machine 
code program. The actua l progra m which 
is lo be autorun, whet her it's Bask or 
machine code, is then saved on the tape. 
Note that to load an autorun program. use 
CLOADM 10 load the screen and header 
whether lhc actual progra m to be run i.s 
machine code or not . 

If you use CLOAD you will get a file 
mode error . 

To enter the master program into your 
Dragon , either type in the assembly 
language listing directly if you ha,·e an 
assembler package, or use the Basic loader 
program listed - taking care with the dat a 
statements. This program will check for 
errors and will not run if any arc found. 
Save the progra m before running it. 

The progr am is started with EXEC 
32000. 

Next .,.,,.cck we'll give you t he machine 
code listing to accomplish this task. The 
program will come in two parts: a Basic 
loader program and then a machine code 
listing. 

But be prepared to doa lot of typing, 1his 
is a long program . 

Next week's program marks one of the 
longest in a series of programs we've been 
runnin g for this machine. Two weeks ago, 
we featured a number of programs and 
routines to help you achieve scrolling 
effects on the Dragon within you r pro­
grams. 

We've also featured the Dragon quite 
prominently in our recent Sound Micro-­
pacdi a series. and before that in the 
Graphi cs Micropa edia . 

The Dragon is also featured quite 
regularly in the Progr am Cards section of 
PCN, with more progr ams to type inlo 
your Welsh micro. 

Tandy in tandem 
It's easy to forget. as well, that most 
Dragon programs will work with little or no 
modifications on the Tandy colour compu· 
1cr . as the processors of the two machine s 
are the same and the Basics almost 
idcntkal. 

Howeve r . programs loaded on the 
Dragon won't necessarily load onto the 
Tandy due to a built-in tape-reading 
incompat ibility betwee n the two machines 
in o rdc r to convi nee people that they're not 
(quite) identical. 

See PCN Issue 13 for help on how to 
overcome this incompatibility. 

lJ 
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Microprocessors 
- CPUZSOA 
-Speed4MHz 
- ZSOA OMA (Direct Memory Addressing) 
-ZSO AS lO 
-ZSOA PIO 
- ZSOA CTC (Counter Timer Chip) 
- 5 Expansion sloo available . . 
- SASI Industry standard Winchester hard-disk interface 

(optional extra) 

Memory 
- RAM l 28K (Cache utilises 64K) 
-E PROM4 K 
-60 KTPA 
- 192K RAM boord(optionalextra) 

Storage 
- 2 lntelligent 51/4 • Floppy disk drives, 500 Kb 

(unfonnatted), 400Kb (fonnatted) each, single side 
quad-density. 

Ports 
- Parnllel: Centronics type 
- Serial: Two RS232C 

RS422 (optional extra) 

Screen 
- 1 o· Green phosphor, 80 x 25 display, Brightness 

control and inverse video 

Keyboard 
-Slimline and fully detachable 
- 86 keys ( I 07 legends) full QWERTY 
- Separnte numeric pad 
- Separate ( I 0) progrnmmablc keys 
- Coiled lead for easy and neat storai,"' 

Dirnen sion s 
- Height 220mm (8.7" ) 
- Width 500mm (19 .7" ) 
- Depth 395mm( l5.6 .) 
- Cus1om designed plastic casing 

Software 
- CP/M operating system 
- Operati~g Guide (user friendly pre·processor) 
- MicroCache (for vastly reduced disk-access umes) 
- Memol'lan IV ord Processing 
- FilcPlan Data Management 
- ProfitPlan "Cale" Spreadsheet 
- MicroModellcr Advanced Business Planner 
- Transfer(micro to micro, micro'modem 

communications) 
l - lankey kcyboord typing instn,ctor progrnm ---------

1::: ~<om"U:~I, 
Position. . ............. . 
Company. 
--------------------------------------------------- -
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Forth is beco ming more accessible to Spec trum-owners. Ted Ball weighs up two new packages. 

Flocks of Forth 
Fort h is certainly mult1plyingon the ZX 
Spectr um - the re's Abcrsoft Forth. 
whk h was rc\ ·icwcd in PCN issttt J J, 
A rtie Forth. and M ike l-lampson's 
floal ing Point Forth . being reviewed 
now. and 1wo 1hat we've not see n -an 
ear lier in1cgcr-0nly Forth from Mike 
Hampson. and a version from CP 
Sort ware. 

lllcre arc many reasons ror Forth 
bcj ng so popular. It comes bct ,..,ecn 
Basic and machine code in speed. case 
of use. and the contro l )'OU get over the 
computer, and a Forth intcrprc 1er is 
rcla11vcly small and easy to ,mplement . 
whether it is based on the assemb ler 
listings pubhshed by t he Fort h Interest 
Grou p or v.ntten from scratch. 

Abcrso ft Forth and Artie Forth arc 
dirce1ly compa rable. both being based 
on the F IG Manda rd and having almosl 
identical extensions to allow yo u 10 use 
the special hardware fca1urcs of the 
Spectr um. 

Mike l-lampson's Fr50 is qm1cd iffc· 
rent. It is wntt cn m Basic with some 
machine code subroutines. and is 
<kscnbcd as ·bemg based on. but nol 
being. a Fonh · 79 slandard' , 

Artie forth 

Ani c Forth appears 10 be an 1mplc· 
mcntat ion o( FIG Fonh. with 
some mino r mod ifications. and some 

extensions 10 handle graphics, colour, clc. 
on the Spcctru m. The extensions largely 
use the same words as Spectrum Bas ic -
PLOT. Cl RC LE. INK. ctc- but t here arc 
some differences. like GOV ER instead of 
O VER beca use OV ER is a lready used in 
Forth with a different meaning . 

Two words from 8080 FIG Forth . P@' 
and P!. cquiva lcnl to IN and OUT in 
Spect rum Basic. arc omitted. so )OU " ill 
have to add you r own versions 1n mac hine 
code if you want to use Artie For t hwit h 1/0 
mapped ports . 

For saving your own programs on tape 
Artie FORT II has 1hc standard FIG 
mc1hod of ·screens', a screen being a IK 
block of memory arranged as 16 lincsof 64 
characters. Although this is not really 
suitable for the Spec1rum's 22 Imes of 32 
characters it docs allow )OU to type in 
published program lislings wi1hout havi ng 
to make any changes. 

Unfo rt unately. you arc allo"cd only 
one scree n in memory at a time . v..hich 
ma kes it awkwar d to save and load 
prog rams that extend beyond 1his. 

To cnlcr programs into a screen )'Ou 
have to use the editor which is on the tape 
immed ia1cly follov..mg the For th code. As 
the ed ito r takes up three scree ns }Ou 
immediately get to see how awkward ,t can 

be to load prog ra ms. You have to stop the 
lapc af1cr eac h scree n has bten loaded. 
wait a few seconds fora prom pt. then pre ss 
ENTE R and start lhe tape again. As I here 
is very lil t le space bet"ccn the scree ns you 
have to be very quick in stopping the tape 
be fore the next screen comes up . 

The editor is fair ly easy to use for 
en teri ng programs into a screen. bu t 
making correct ions 1s a lot harder . Ho"· 
ever. A rtie has pr ovided an ackhtional 
'on·sc rccn' ed itor whk'h allo ws you 10 use 
the a rrow keys to move lhe curSOr aroun d 
and lhc E DIT key 10 copy lext from the 
cursor posi t ion onto a new hnc . 

Presentation 
Art ie Fon h 1s att ractive!) ' packaged m a 
box con taining two prin1ed man uals and a 
cassette whiCh has the Fort h and editor on 
bot h sides. 

The 44·pagc Use r's Manua l mclu<ks 
ins1ructions for loading the tape . a bncf 
int roductio n lo Forth. and a glossa ry g_iving 
precise definitio ns of a ll the " ·ords 1n Arhc 
Forth. The int roduct ion to Forth will help 
you get staned. but to team t he language 
prope rly you will need a textbook . 

The fou r·pagc Edi tor's Man ual co n1a ms 
only some brief notes on using lhc edito r , 
and the edito r glossary. 

Reliability 
Artie Fort h is generally quite robust. but 
there arc a few mino r bugs. 

If you press BREAK while the ZX 
Printer is run ning subsequen t outpu t goes 
to the pr inte r only a nd the command to 
switch output back to the screen does not 
work . Th e o nly way I found of gett ing back 
10 no rmal from this situauon was to type 
COL O or WARM . 

The Forth wo rd FENCE is not 1m· 
plcmcn 1cd prope rly. Th is is mean t 10 se l a 
limit be low which FO RGE T will not work. 
but whatC\'Cr value you put into FENCE 
you can FO RGET a nything in 1he dic-
1ionary. 

The re is also an odd ity in the on·screcn 
cdi 1or . tr you press DEL ETE at the 
bcgm ningo f a line you get a questio n mark. 
Pressing D ELETE again gh·cs another 
ques t ion ma rk instead of <klet mg 1he firs1 
one . Howe\'cr, this docs no da mage and 
you can escape by pressing ENTE R . 

Verdict 
Alt hough there is not hing important 
wro ng with A rt ie Fort h ii isjus l not as good 
as Abcrsoft's version at the same pr ice. 
Artic'sdocumentatio n is a little be tt er tha n 
Abersoffs. and the Ar tie on-scree n edi tor 
is easie r to use for making correctio ns. but 
Aber.soft Forth has no known bugs. gi\•es 
you more Forth wo rds. and because it 
allows 12 screens in memory :u once it is 
easie r 10 load and sa"c progra ms. 

fPSO forth 

Although FPSO is claimed 10 be based 
on Forth 79. and the Fort h "ords 
included in the dicuonary a re close r 

10 For th 79 t han to FI G Fort h, the 
diffe rences are so great that you have to 
forget the sta nda rd whe n using FPSO. 

FP50 alloVl'S )'OU to use mtcgcn in the 
range Oto 65535 (inslcad of 1he s1andard 
-32767 to +32760) and floa1ing pom t 
numbers in the range ± I E38. but not lhc 
doubk in1egcl'l of s1anda rd Fort h. 

Many of the words 1n 1he dict ionary 
come in pa irs, one word for floal ing po int 
opcra11ons and 1hc other(p recedcd by (l,) 
for integer ope ra t ions. For exam ple + and 
%+. DO and % 00. CIC. 

This is the opposite to siandard Forth 
whe re you hu·c + for l().b11 intege r 
addi 1ion. D + for 32-bit integer addi tion 
and, if you ha\·e a floa1ing poi nt pac kage, 
F + for noa1ing point add it ion. 

Colo n definitions for cxlcnd ing the 
dtCtionary and imme diate co mmands arc 
allowe d . but the re arc some di fferences 
he re. When you have typed in a colo n 
defin ition and pressed ENTE R . 1he name 
of the new Vl'Ord and its compi latio n 
address arc printed at the 1op of the screen. 
and then the words making up the 
dcfim lion a rc printed one at a 11me as they 
arc compi led. l f}OU ha\ 'C included a wor d 
1ha1 is not in 1he dictionary you get a 
message ·xxxx not known. Continue 
<kfinition' a nd )'Ou can carry on from the 
poi nt you made 1he mistake . 

Unlike norma l FORT H )'OU can not add 
a new word to t hC dictiona ry 1f there is 
alrea dy a wo rd with the same name. 

Th ere a rc two l)'J)CS of immedia te 
command. The nor mal type co nsists of a 
stri ng of For th wo rds which arc executed as 
soo n as you press ENTER. but in FP50 )'Ou 
have to end with a sem i.colon. and before 
the comman d is executed you get a 
message ·compiling- please wai t '. 

The othe r type of immediate com mand 
includes things hkc PR ON and PR OFF for 
printer on a nd pri nte r o(f . S (or save. etc. 
These can be used only fro m com mand 
mode and cannot be used in colo n 
defi nitions. 

FP50 incl udes special com mands for 
lhmgs hke colou r and graphics on the 
Spec t rum, largely using the same words as 
Spectrum Basic. Uscr·<kfined graphics 
arc available. bu1 with an '1mmed1ate 
only' comman d . so you cannot easily 
change character <kfini t ions within a 
prog ra m. 

The on ly way to cn lcr a prog ram is to 
lypc in the colo n definitions one afte r lhe 
othe r . There is oo way to alter a dcfi ni1ion 
afte r it has been e ntered in the dictionary 
except by •forgcmng' 1he word (a nd 
everyt hing typed in afterwa rds) and s1a rt · 
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mg agai n. To s.a\e a progra m you haw 10 

5a\'e the whole of FP50v.11h )Our prog ram 
added 10 the d1ct1onary. 

Presentation 
The ins1ruct ions consist of a 12·pagc AJ 
manual offset from a 1yped ongmal. The 
manual is o rganise d m tutor ial form. 
1aking you throug h the use of 1hc FP50 
progra m. a nd explammg Forth and the 
words m 1hc FP50d1ctt0nary . There ,s no 
index or glossary, and to find t he definn,o n 
of a part icular word you ha\ e to go through 
the whole manual 

In use 
FP50 can be qu,tc ted ious to use . v.'1th al l 
com mands a nd defini 11o ns be ing repeated 
by the compile r before an)lh ing 1\ done 
with them . 

The ma nual includes a tab le g1\ 1ng some 
compa risons betv.een the \pced of Oa~1c, 
FP50 floa ting pomt. and FP50 m1egcr 
cak ulat,o ns. but ah hough I managed to get 
!Imes for the integer cakulauon s roughl) 
agrcc ,ng v.,th 1he table, I could no t agree 
w,th the 1,mes for the noatmg pomt 
calcula11ons. 

PC!\ AUOUST '·AUGUST 10, 19'0 

Reliabilit y 
FP50 work.s cor rect ly on mos! things. but 
you can get the wrong ou1put in some 
cases. For example using ~- (integer 
PRINT) instead of (noatmg point 
PRINT) w,11 give the v.,rong ansv.er . You 
also find that illeial calcolat1ons hke I 
div,ded by 0. or g,v,ng the wrong mput 
when defining user-Oefined graph,~ will 
drop you into Basic. The man ual doe-s, 
howeve r. give .... arnings and te lls )O U ho\\ 
10 gc1 back into FP50. 

Where FP50 finds e rrors for i1self 11 gi\es ·­---._ ----
• • ·1· • • •••• -· ·-- Arlic fotlh ........ Pro,ramm,n, 

ll n1u.11,< .,.._ 4XK , , ~ , uu m ..._ 
(I .& 9:'l......._. ~,nd.ur Rc~J r~h ,._.. 
Ca~,;cllcl-.... M.,; huK"rock ...... '-l.111 ..... 

helpful er ror messages and allows )OU to 
continue from the point " here the error 
occurred. 

Verdict 
The main thmg wrong w11h FP50 ts that ii 
does 001 follow a ny standard closely 
enoug h to be useful. The advantage of 
sta ndards m pr ogra mming language s ,s 10 
make programs po rtable , 

There is an enormous amoon t of useful 
soft .... are available m source form m FIG 
Fo rth and Fort h 79. bu1 )'OU will find 11 \Cry 
difficult to com·e rt to \\Ork on FP50 . ----._ ----

••• ••• ••• • • ••• •• 
- rp~) f 0f1h......_ Programm1n1 
lanp;UJ.ft' ...... ~ K Spectrum ,._ (14 9~ 
......._.'1 ,kc lbmJ"()n. 711c,cfo rd Dmc 
O ,thc:roc. Lano ,.... Ca~~•tc L-.... 
8 .lMC&.M{ ...... Madonkr 
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jRME!l YOUR HOME COMPUTER SPECIALISTS 

ATARI 400 + 800 

400 + Basic + Recorder 
+ Joystick + 5 blank 
cass. + demo cass. 

£199 .00 
400 as above but wi th 
48K £284 .00 
800 as above wi th 48K 

£339 .00 

EPSON HX20 

HX-20 
OX-10 

SHARP 
MZ80A 
MZ80B 
PC1500 
PC1251 

£462.00 
£1995.00 

£399.00 
£799.00 
£145.00 

£79.95 

Oragon32 
Spectrum 
Oric1 (48K) 
ZX81 
VIC20 Pack 
CBM64 

Aquar ius 
SordM5 

TV GAMES 

£169.00 
from £99.00 

£139.00 
£39 .95 

£139 .00 
£199 .00 

£79 .95 
£149 .00 

Atari + lntellivision 
Soon - Coleco + Vectrex 

All prices inc VAT. 

24 GLOUCESTER ROAD BRIGHTON 698424 

GALASET LTD ~ .. , ... u 
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THE WIZARD'S W ARRJ0R$ : A rut moving 
game th at malchH devel~menla in :your 

~~ de!~ee:!n-':f:1:;,gy~~.:r~ff'Y 
range or ~.ion, you can choose how to control 
your wa mor throu ffhl the maze. A full 
1mplement.at 1on ofth1 • prognm enable. • uch 
featurH u a continuou. eenes olaound 
effect., arcade qualit y IJTaphica, double-poi nt 
aconng, a nd-for the very artful -bonua hvea 
FORTH: A full imple mentation . Ideal for 

:II!~ ~:;r;~~':!.de~: f:c~{e. of 
the Spectrum to be uaed . Future M1crodr1ve 
enhancement.I will be made available . 
ADVENTURE ONE: Feat ure. a uve game 
routine u the game QR take month. to 
complete. 

'A rema r kably ,x,d version . well 
worth th e money. ..S1ncla1r UMr .. 
MAZEMAN: A fa.al acuon me (•me that 

~f.r::~~:1~.!fr~-0~.t~•J11 M ~ro, .. 
CH~~ .4 :Ten level•ofplay with thit m.c 

~1JT•phic.creend1aplay . 
'lnacl&.Moli t' aown.' YourC ompuk r ... 

I.NVADERS : Veryra&t.m.cac t1on . lrw:ludefl 
my stery ah 1p and 1ncreu 1ngly d1fficult 11Creen1. 

Spect rum 
£14.95 

ZX81 £5.95 

Spectrum 
£4.95 

ZX81£U5 
ZX81 £5.95 

ZX81£4 .45 

7 MAES AFALLEN , BOW ST., DYFED, 
SY245BA 
24hr An saphone 0970 828851 

COMMODORE 64 
PRICE SLASHED 

Powerful 84K RAM 
40-co,ou, dlap&aya 10 
monitor TV HIOh rNOMion 
Df&c>hQ and 3~"*'81ona l 
effKt capabfflty, muaic syn, 
tti........- zao addttlonal 
p,oceuo, OPIIOtl. 

NOW £229.oo 
ONLY add £3 M•II order or Free C.O. D. 

1541 Disk Drive for Commodore 64 C229.00 

ORIC· 1 I JUPITER ACE I DRAGON 32 
c.1~!.:!.~ £49.95 c1 75.oo 
ptu s many other Micro Bargains · Software & Books etc 
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BBC silicon orchestra 
T:mc ,..,as ,.., hen nothing was more 

mpona nt 1han buying that fin,1 
guita r . But 1f )'Ou blc'I' )·our ptnn ,es 

on a BBC micro and not a flash red Strat 
copy.do n't v.orry. Bccbsynth fromOarcs 
could be what you need. 

Features 
Becbsyn1h holds no surpri"'Cs i ts 
fea 1urcs arc adequate but no t spectacular. 
Like many of ils rh als. 11 divides into I\\O 
bits . An cnH ~lope definer lets )'OU design 
you r own sourlds. eithe r fo r use 1n the 
spithes1scr or ,n your own programs. And 
the re's a synth function that lets )'OU play 
lunts (and cacophonies) on the BBC's 
q\o\erty keyboard . 

There arc ob\•ious reserva1ions about 
any synthesiser \\lthou t a piaoo keyboar d . 
The firsl company 10 product the program 
plus a plug in kc)boa rd (no mauer hov, 
nasty) plus a jumpt r to take the sound to an 
amp lifier will go straig ht to number one ,n 
this ma rket . 

Beebsynth also fails 10 explou the 
compu te r bat of the BBC - rh)·thm 
generation, 1unc sioragc, 1utoma t1C"chord 
generatio n and so on. 

You·\e got a fair chu nk or unused 
computing po"'er lying around. but Beel).. 
synt h isn't the only package com miuing 
this offence . 

In use 
Beebsynth is fabu lous to play with. These 
packages are often just a fidd ly mess of 

Opus on 
the64 
The good news is that the 

Commodore 64 has mcred,blc sound 
capab1h 1,es . The bad news is that you 

can only use 1hcm by tonuo us combi na· 
tionsof PEE K and PO KE. The best news is 
that the re is now a program. Synlhy-64, 
which changes all this. 

Features 
As well as gi\·ingy-ou the abil ity to compose 
and edi1 melodics and harmome s using up 
to t hree \Oice s. the progra m has com· 
mands fo r cont rolhng the more complex 
capabiliht"S of the 64"s Sound Interface 
Oev,cc (SID) ch ,p. Tonal qua lity (Tria ng­
le. Sav.•tooth. Pulse) for each voice can be 
switched on at the same t ime and mixed. 
Th e AD SR (Anack. Decay. Sustain. 
Release) of a sou nd can be controlled. 

Synthy-64 has fi\C embedded instru­
ment ro utines: piano . nute. trumpet. 
banjo and accordion, but inventing new 
ones is poss ible and fun. 
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keys that give you tv.o minutes · no\·elty 
noise and then take up shelf space. I can't 
say Beebsynth 1s beaut1fullylog1ca l but ii 1s 
~ayable . 

Starting with the En ... dope definer. you 
get 14 boxes each rep rese nting one of the 
envelope's seuings plu s a box each for 
pi tch and dura11on. You mo,c from box 10 
box v.1th the lefl and right arrow~ and 
adJuSI 1he1rcon1ents wit h 1he up and dov.n 
ar rows. A neat but tiresome techmquc . 

Pressing Return steps you through a uny 
help screen v. h,le the space bar tries out the 
current sound. Pr essing K (and 11 mus t be 
capi tal K) takes )"OU onto 1he S)'nlhes1scr. 
You cansaveall 16fin ,shed en\elopcs. but 
it is hard 10 reload I to 12 for use m lhc 
synt hesiser . 

The definer works well. but it isn't as 
st ,a ig.htfo""'ard to use as 11 co uld be. Why 
al l these nasl) number s? There should be a 
graphics displa y with more help. bener 
editing and soon. 

But 11 docs come with a handful or 
fabulous freaty sounds - no norm a l 
things mind you . II would be mcc 10 find 
strings arld horns as well as f rog-squelc h 
and Elect ric Oalek II . But lhedefin e rdoes 
make life easier . It takes hours of pen and 
pape r wo rk 10 make the same ghas tly 
noises from Basic. 

The synlhesiscr bit is b~ on a nearf)· 
two-octa\ 'e ke)board, )!retching piano 
fashton from CTRL to Rc1urn . 

First cle,cr fea lurc 1s EFF Oto EFF 2. 
H illing the appropriate function keys 

In use 
Compositions a rc buil t up 1n the same way 
as a Basic program. Each line of music has 
an identi fying number follov.·ed b)' a series 
of commands and notes . These arc lrans· 
la 1cdwhcn the piece is run . Chang esca nbc 
made simply by using 1hc 6' 's editor. A 
note is represented by a leuer plus 
modifying characters. Such mochfica1ions 
includ e a numbe r fortheocta,ea nd n fora 
qua rter note. half note. etc. \'ohere n 
represents the fraction . Notes w1thou1 
modifiers 1akc on the att ributes of the last 
modified note . Sha rps, flats. tied, dotted 
or triple t notes. r ests. kcysigna1urc.1empo 
and \•olu me can all be specified. 

Up to t hree \'Oices can be selected for 
simultaneous use to create 1mpressn·c 
harmonies . Synlhy-64 handle s harmony by 
looking ahead and. if required. commenc­
ing 10 play the next no te before the 
previous note has finished. 

GOSU B command, play a subsection of 
music before conti nuing from the poi nt 
immediately fo llowing t he command. 

Othe r commands allow 1he display of 
texl while the music plays. load ing and 
playing a co mposition from 1apc o r disk. 
annota ting and pausing. A iracc facili t)' 
can show the \'Oice or note bemg pla}Cd, 
but it slows C\'ery thing down to such a 

switches be t...,·ecn three d1fferen1 methods 
of keyboard scanni ng. It doesn' t make up 
for the lack of a rea l keyboard but it does 
help . F3cutsthccurrentsound, but it locks 
in pos, 11on so you need to hit it twice 
sharply to chop a note off in mid-funk. 

Th is 1s a grea t help . You can tune 1he 
Beeb mto olher inst, umcn 1s and set the 
range )'ou'rc playing in . Aod w11h some 
envelopes, it lets you do some great 
glissando effects. To switchemelope s. )'OU 
press Space follO\'o ed by FO to F9 or 
Shift ·FO 10 F6 and Return. 

Verdict 
Becbsynth is an excellent example of its 
genre . It doesn't go as far as BBC m,cro 
music could - you'd be ad\'ised 10 gc1 
extra hardwa re if you 're serious abou t 
1h·i,. Bui it does provide a playa ble a nd 
enjoyable instr urnient. I could g1\'e up 
proaram ming and go solo on this ke)'boar d 
an) • day of the week. 

RATING nan nn nan 
nan annn nann 

.._ B«:bsyn1h ...... 88Cm icro l 2MOS 
~ .9.Sea»ctlc ,£ 10.9.Sd,~\.,...... Oa!ff. 
2Z2To-,·nfidd s Rd. w ,nsfo, d,Chcshire,.... 
Cassr u cord Kk .... MailOfdcr 

degr ee that the sound becomes conside r · 
ab ly distorted. 

A number of commands are available 
fo r use in dir ect mode : LIST , LOAD. 
SA VE a nd R UN (a composition) operate 
hke their BASIC counterparts. 

Verdict 
The pac kage is fairly sim ple 10 use . C\en ,f 
}'Ou're not \cry musical. Commands arc 
sho rt and easily memorised. ll us is an 
excelle nt program wh)("h considerably 
cases the complexi ty of using the Com ­
modore 64's music facilit ies. The use of a 
Bas)("-hkc structure is a big he lp and I feel 
that this package is good value for money . 

RATING ·-... nggg ---- n ---·- n 
._ S)-nlhy-6-I ...... Commodorc64 ,... 
£8 9SCUKllc( £ 10.4'-ond,sL) ,...... Abkus 
Sof1., arc . POBo.t n 1.Grand Raptds, Ml, 
USA ,.._. Tapcord 1:sk ~ Macb1nc codc._ ..... lt,lonc .... Adamsof1, l8 
N<>rA1thA, cniK. Rochdak . LaftC'foOLI l 5JL. 
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I PCN PRO-TEST I 

Drawin g o n all his plotlin g expe rtise, Karl Dallas moves gracefully into the Pixy 3's circles. 

Pixy penmanship 
at a pleasing price 
Pouers a re those fascinating gadgets The plon ing area has room for a single rams. the disk also contains a suite of 

you'll find in at least one obscure A4 sheet (place d sideways). which is held sub-roulines. sta rting at line 9000. so that 
corncro f mostcomp utcrcx hibi1ions. in place by ,.__.o quit e powe rful magnetic anyrcqui redcommand sca n beadd(d into 

clicking a way as a ser ies of pens draw rubberi sed st rips . Al the bollom right· )'Ollf own programs. Documen tation, 
comp lelldiagramsinmu lt i-colours . Usual- hand corner is a touc h-sensitive key pad . togethe r with lists of a ll variables used . 
ly.you' ll gct\'crylit1lcchangcou1of£I .500 With this, it is possible 10 move the pen mstrUC'lionson how arrays must be dimcn-
1( )du decide to buy one. and a really manually . with the pen raised, allowing a sioned . plus speci men rou 1ines 10 call the 
sophisticated multi .pen version will cost differen t start posit ion from the oormal relevant sub,.routincs, is provided but it 
more than double that. Thi s has previously 'home ' (bott om left ·hand corner) where mighl ha\'C been helpfu l if a har d-copy 
ruled them out for all but professio nal the pen locales itself o n inilialising the prin1-ou1ofeach sub--routine hada lsobeen 
draughtsmen . plouc r . II can a lso be mo,·ed wi1h 1he pe n supplied. perhaps in an appendix. 

But t hey can translate the quant a of down.p roducingrcsul1Sno t unlike1heo ld Sub-routines. and 1hc main program . 
comp uter output 10 smoo1h con 1inuous E1ch·a·Ske1ch. arc both wriue n in Basic. 11 is the re fore 
mo,c ments. making real ci~cles possible. The 1est machine came with a copy or possible for even l)'TO program mers 10 
and arc much better at plonmg thmp like West Coas1 Consullants' ·Cun ·e II' suite of examine the list ings to figure out how they 
pie chan s than. say. a dot matrix printer . programso ndi sk.1oge1he r wi1hada1adisk work. 
And the mult1·pc n capacity makes multi · of demo specimen plot files. Thi s suite will Data entry is really sophisticated. Not 
colour ploning possible . cost a ·nom inal' £.SO extra, bu1 il's almos1 only does each set of data concl ude with a 

The basic dirferencc between a printer essential. chance to re-enter. but after a graph has 
and a plolter is that the lallcr actua lly been plotted. it's possible to call one .so me 
draws everyt hing. includi ng alpha numeric or all of the data entries back for editi ng. 
output. Anyone familiar with the de ,·cr Colour plotting Wit habar-cha rt.forinstancc.itwou ld be 
lin le prime r na ilable for Sha rp's PC· l.500 possible to enter 'O' da1a for speci fic bars 

=c~~~~~~u; l~~ht7;~ ~;~';;dsi~~-'~~n? costs have been ~:~1;a,lii; /1hS:~~a~ t~n:~ !h~::72 ; 
aware ,hat it is actually , four.pen plone r. cut by the p·,xy cdi ,ing. each numbe r can be change d . and 
Ho""c,•er. it uses paper only21/•in wide . adi ffcreni pen installed. to produce bars of 

But now an American-designed. alterna 1c colours. One graph can also be 
Ja panesc·made mult i·pcn plolle r using supe rimposed on lop of another, or grids 
full.size A4 paper has come on the British can be 53\'Cd o n disk. so that d1fferen1 
marke t for less than £600 (plus VA n. The 48-pagc hardware ma nual g1\'CS full graphs can be plotted to the same 
togethe r with some very com prehensi"c dc 1ails of the 20 com mand s. including para meters. Theprogramcanalsoproccss 
so flwarc for exp loil ing its capabili ties 10 DRAW (slraight line). CURVE . CI R· ot her kinds of da1a on disk. includ mg OIF 
t he full . The Pixy 3 colour plotte r is abo u1 CLE. REL ATIVE CIRCLE . ALTE R· (Dat a Interchange Format) filesgcncra1ed 
1hesizeofareallysmalldcsk 1opcopie r .ina NATE (fo r Gree k scienl ific no1a1ion) . by VisiCak or one of 1he VisiOone 
'-"hite mau plastic case. MOME andsoon.but il's rathertec hnical . sprea dsheet progr a ms now on the marke1. 

Features and no program examples are ghc n. Tiie program disk also includes three 
Curve II works very well. We'd been u1ili1ies. 'Read', ·wri1c·. and 'Appen d '. 

l tson loffswi lch .plusaccom panying l ED. iold it wascn1irely menu.d ri,·en. ""hich is wh1chcanbeuscd tocxaminc.origina1eor 
is a t the top r ighl·halld co me r. There arc . true, but because the programs are rather concatenate data files. 
three pen s1oragc slots along the left edge . heavy o n memory use . 1hc menus aren't 
in which the pe ns arc held . by magnet. A entirely self-explanatory . When le1ter s1ze 
,·ertical plolting bar . able to slide horizon· is requ cslcd. for inslance. no available 
1allyacrossthc1op.holdsa no1hcrpen .The parame ters arc given. Since 1he pens arc 
unit comes wit h five pens. two gree n . one quite t hick. and the minimum letter size of 
red. one blue a nd one black . Three pcns 0.7mm x 0.4mm is smaller 1han the 
can be in use at any one lime: two in the pen·width supplied. a size of . say. ·1 · will 
storag e slots (lca,•ingone vacan1). and one give you unreadab le tcx1. 
in the plot lingbar. I f all 1hrees1rorages lots The excellent softwar e manua l makes all 
are filled. 1hen the plotting bar has clear. With a pte-c:hart, ii is possible 10 
nowhe re 10 deposit a pe n after use. du ring cxtractonepiecco ft hcpieorca ke. Thi s is a 
the ,·cry neat pcn 1ransfer procedure. useful diagrammatic way of highligh1ing 
which can be software controlled. significan t information. The menu prompt 

In practice. it is quile eas:y 10 subs1itute offers this opt ion v.ith 1hc ralhe r cryptic 
foun h o r fifth colou r pens in the slots prompt: RELAT IVE OFFSET DIS· 
during pla ning. so tha t as long as you TANCE FROM CENTRE (0 - IOO'li) 
remembe r lhat slot 2. say. was red a t one which 1he ma nual explains means the 
Slage. and blue a t ano t her . its colo ur dista nce you wa nt the piece extracted . 
capacity can be almosl limitless. As 1he ·100· positions the point of 1he 1riangular 
pens are magnc1ie 1here is • prin ted piece at thecirc umfercnceoft hcp iccircle. 
warning abou 1 puning any of them down ·o· docsn'tex 1rac t it a t all. 
on any data d isks. In addition 10 1hc main suite of prog· 

In use 
Remo,·et hcpl ouerfrom i1sbox. where 1t 1s 
protected by the usual plates or expa nded 
polysty rene. plug it in and con nect i1101he 
paralle l port ofl he IBM . put lhe two disks 
supplied in the appropr iate dri,es. turn 
everything o n. and lhc syslem bools itself. 
After a brief copyright notice. you are 
asked 1ochoose be lwccn Curve 11 program 
and Curve II Sub- Routines . The falle r 
choice may cause some co nfu~tion. since 
though t he sub·r ou 1ines will LOAD. they 
cannot be RUN. and in fact execut ion of 
the program ceases at !his poin t, so thal 
users can wri1e t heir own ca lling rou1ines. 
Since the ca lling routine needs to define 
lhe variables used in the sub- routin e. a 
DIVISION BY ZERO e rror will result 
from trying to RUN lhe sub·routin es on 
1heir own. It would ha,·c been helpful if 
there had been some menu prompt to this 
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effect. since the explana u~m of "h.it'~ 
goi ng on 1s quite a way into the ma nual. 

In general. howe\'er , !he soft wan: "ork s 
very well . and apart fr om occa\1onal 
grammatica l errors the sof tware manua l 1s 
well wr inen and clear ly pri nted. 

Verdict 
The hardware is reall y q uite rema rkable 
for ils price . and "h en one con, 1der s that 
1he sof tware was ongmally wn ucn for the 
Wata nabe plouer (U K pncc £1,129 -
0.074), the full value.for. money of 1hc 
ploner·pl us·software package at less than 
£.800 can be apprecia ted. 

TN,,.,,"-ttw,..,....h_. ........._ ...._~ ... lhM...tn...t..1tNft.,) ,Tlle~ ~-dMot..., .. u._,c, _. ., .. ...... ... 
n..,..-a-..,..i 1i.e..i.t1 J.._tlatiN«J . "".,.. .. ........... ... .....,.. .. die 

....,_ s:rt,sdre,... ~-Mtt.s-I,... .............. IW.. ,.ttit l lMW.tw. .. 

.. ._,...,....,,_ICHM ................ ,~ctilMt ,tt.e-~tt.e,.. i.lb 
.... ............. . ~ ........ 1'.-dteC...N.rtw_..lNCbre.._ b fln.wt, . 

The hardware manual 1s well wnl ten and 
comp re hensh ·e. including full docume nla · 
lion of da 1a transfer proced ures. but 1his 
make s i1 ra ther tech nical and off·pulling 
for the ama teur o r begin ner. and 1he 
absence of program ming examples mean s 
tha t the beginner wou ld find it difficult to >- ----'-­
ope rate . if not impossib le, withou t 1hc 
Curve II sof1warc . 

Init ially ii is available for cormcc11on 10 
the 18M or (for£50extr.t, plus VAT ) 10 1he 
Appl e. but a wide ra nge of othercompu1e r 
oplions arc expected to be ava ilable soon 
includ ing C BM. Ta ndy. NEC . No n h Siar. 
a nd CP/ M machi nes . 

._ P1xy J ploucr ,.._ £688 KS HKV.1111 (l74<,.J.S 
Knal mlcrflll"CVC:™Un)......._ 18M ......,. . 
.... ManrtCsman 'hlly ...,,....... Control! 
able by !lOC1warc m IBM Ba~A ..._. 
ProgramdtSk. datad"~ c.t.t (0734) 7AA71 I 
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Print with Brother 
T:c I IR-15 daisywhecl printer is not so 

much a depa rture for its manu faccur · 
er , Brothe r. as a logical extension to 

the company's present r ange or type wnte rs 
and pri nters. 

What makes the IIR-15 different 1s Lls 
price. The pr inter is aimed at users v.ho 
want lccter qu ality outpul. aren't too 
wo rried about speed and have an uppe r 
price limit of abo ut £50)_ 

The II R-15 mak es a nice final e to our 
lett er .quality printers series becauSt' 11 
co me s from a co mpany which is wcll­
cs tab lished in 1he office equipm ent market 
and has a well-desen,cd reputation for 
suppo rt . It also shows 1ha1 manufa c1urers 
arc tak ing noti ce of t he new cost.conscio us 
micro use r who is o ften par t ing with his 
own. ra ther tha n his company's. mo ney. 

Setting up 
'Thc prin ter itse lf is what I sup~ you 
could call aerodynarnk-,tlly styled . The 
moving bits and pieces arc all tucked away 
under a bonnet which cut s the elect ncal 
circu it when 1t is lifted. so you don' t get 
part s o r yOur bodyc aught in the ma ch mery. 

Ther e was no d ifficu lty expen enced m 
inserting or removing eit her the ribbon 
cartridgc o rp rintwh eels. They click in very 
eas ily. A foll co m plement of touch· 
scnsitt, ·e buttons enables )'OU to sel f-test. 
fo r m feed . sel« t the pitch (how many 
cha racters yo u want pe r inch) a nd se lect 
the line pacin gs. 

The important 'd ip switch es' are easily 
accessible at the rear. as are the bu1IHn 
Cen1ronics par allel o r serial RS232 inter· 
faces. Th e d ip switchC'S allow you to scl«t 
yo ur language group (prob ab ly standard 
English or ASCI I in you r case) and choose 
yo ur page leng th . The switches also con tro l 
the line feed an d au to skip-whe re a feed 
is ~nerated to avoid the perforations on 
co nt inuo us paper. 

Daisywhee l printers p robab ly spend 

...... ,..... .......... _ ..... .. ,.....,_ .................. ..... .............. ~ .............. .. --.................. ...,.... ..... ............ -.... 

most oft hcir ttme using single sheet paper, 
although you can use con tinuous paper 
with this one if )'OU wish . The I I R· 15 has a 
top of for m facili ty to e nable you to get the 
single shee 1 pape r in without ha,·ing to 
ad just th e ro llers - )'Ou sim ply scat the 
pape r a t the bac k of the platen a nd push a 
bu uon . Th e prin ter takes o,cr an d feeds 
th e pape r in to 1hc nght spot to star t 
printing. A pape r suppo rt can be clipped 
into the IOP of the unit to help with the 
proce dure. 

the printer 10 turn out multiple copies o f a 
documen1 without the in 1enention of the 
computer. The qu ality of t he finished 
product is very high and the re is a wide 
varie ty of typcwhcels n a1lable 10 va ry it. 

The documentation is adeq uate and 
reasonably understandable. 1bc crucial 
d ip switch sc nings arc explained in tabl e 
form and were lucid eno ugh not to pr esent 
a ny problem s. 

The all-important funct ion or co ntr o l 
oxks a rc dear ly exp lai ned. Usi ng them it 

Up and running ::k~:r tti:nga~ns;a~en:.r~:
1
:~ u~:

1,~~:! 
Thi s is a slo w pnntcr, printing at abou t 11 shadow print o r red print. 
cps. It is. howe\•er . capab le of bt· Thi s isa nimp r cssh•eproduct. lu prici ng 
directional print ing which brin gs up the pu ts it within reac h or many hobb yists or 
spcc d at v.hichapageo rt extis pri nted. lt is sma ll busine ssmen and profess ionals who 
fair ly quie t as the casing almost fully mighl prc,·K>usly have thought the cost o f 
e ncloses the mechanis ms. To co m pensa te lener.q ua li1y printing too great 10 jus1ify. 
fo r 1he slow speed . t he print e r possesses a It has a good quali ty fee l abo ut it and 
3K buffer. expa ndable to 5K. which sho uld prove a ve ry compet it ive p rod uct . 
en ab les you to quickly download the ,.,.._. Bmthc, tlR·I~ D.,11\\,,..h~ct prm1cr 
conte nts of a single page to printe r leaving Pt1c9 L~ plus \-A J _ I rat·1or kcd t,t,.J ri," 
you r computer free for somc thingelsc. As \AI . \hcct kcdcr L!:!tlr!u, \AI ..._._ 
an added bonus Bro ther has included a R \2.t'.! and Ccnuomt" p;ir.11kl Dlltrlllller 

·copy fullct ion •. Th is enab lesL}o::•:..:•::.o ::."':.:":,:.'<_'.:c"="""::c'='="=''R="='=""=':::''::'-"="'------' 
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PRINTERSPRINTERSPRINTERSPRINTERS 
We will not be beaten on the price of 
STAR or JUKI printers 
Send for sample print out, full 
specification, and latest prices 

A GODO DAISYWHEEL FOR ONLY £369.00 + VAT 
THE NEW JUKI 6100 

18CPS + MANY FEATURES NOTFOUNO ONOAISYWHEEL'S 
TWICE THE PRICE 
RING !or Printout, lull spec & pnce 

THE NEW STAR OP 510/515 
AFANTASTICARRAYOFFEATURESAT A DOWN TO EARTH PRICE 
100 CPS/lt>ll<S/Sub & Superscnts/True Dtsceoders + LOTS MORE 
Send for full spec. 
OP 510 £269.00 + £40.00 VAT • £309.35 
OP 515 £369.00 + £55.35 VAT• £424.35 
Package Price for BBC M ~ro/Oragon/Oric 
S!>rDP510+Cable+Defi'l<ry& VAT.... .. ............ £327.75 
Package Prieefor Newbrain inc AS232 Interlace ..... £375.00 

NEW LOW PRICE ON STAR DP8480 
OP 1410 £208. 70 +£31.30 =£240.00 
AS232 Interlace as standard 
7 Needle Head 7 x 9 Character Mat rue 
80 Cf)S BtdirectJonal & Log~ Seeking 
5,6, 8.5, 10, 12, 17Cf)I 40,48,68,80,96, 1J6Cf)f 
Blocf< Graph~• or Optional H1·RO$ Graph,cs 
FncUon & Tractor Feed accepts up to 10 inch Paper 
Hi-res Graphics option tor DP8480 £1D1t15 

BBC/NEWBRAJNIEPSON HX20 Pack1g1 
(Star DP8480 + H,-res option + 
Cable+Deli'l<ry&VAT) ... • ................................ £250.00 

Printer Cables 
PlrallelforBBC/ORIC/ORAGON ...................... ....... £15.00 
SeriolforBBCorEpsonHX20 .......................... . £9.50 
SerialforNewbrain ...... £10.00 

Full A,8 UpgradeKlt ............................. ....... . ......... £60.00 
Ram Upgradt Kol ........................................ £23.00 

Stnd SAE for full prlcl list ot 
Books · Software 

Leads (Cassene. Monitor, Data & Speaals) 
Upgrade Kits & Components 

Prices Include VAT unJess other.N1sestated. Credit Card phone 
orders accepted. Postage SOp per order or as stated 2'4 hr Securicof 
delivery for PnnterS/01sk Onves £8. 00 

C.J.E. MICROCOMPUTERS 
71 BRIGKTON ROAD WORTHING, WEST SUSSEX BN11 2EU 
Tel.(0903)213900 

NEW SHOP NOW OPEN 
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Another type 
of keyboard 

fW•UMef.._,....,. ....... . . tlNll9...,.. '1.it--,......,.. 

Whe n )'OU lhink aboul keyboa rds. if 
you e,·cr do, it m1g'11 sirikc )'OU as 
odd that we s11II uscthcoldqv.crty 

sys1cm - four rows of kC)'S wi l h ·qwerty' 
featured across 1he row, left to right. 

Old habitS die hard. Like many stan· 
dards qv.crty has becom e entrenched -
after all it is much easie r ro~ manufac t ur· 
Cf$. emplo)ers and typi ng tutors to slick 
with a common system. 

The kc)'boa rd Micropacdia (PCN issue 
IO) rtte i\-ed such a response in the 
Random Access s«1ion of PCN we 
decided 10 take a c5oser look al one of the 
q'l'lcrty rontcnden - the Ma ltron 
keyboard. 

A s you may know. t he qwerty keyboar d 
was originally designed 10 slow t)p1s1s 
down. The Victorian designer was faced 
with two problem s. Fi~ t and foremost he 
was designing 1hc keybo a rd to directly 
dri ve a piece of machinery . lfyou·,·c c, ·cr 
looked a1 the underside or a typewriter you 
can see that 1he idea or having four straight 
rows of kC)'S was a good one. gi,en 1he 
physical res1nc11o nsor1he machinery . The 
qwerty syste m was designed. nol for the 
ope rator . bul as a mechanical S)'Stem or 
levers and linkages capable of throwing the 
individual print arms al t he ribbo n and 
tr ansferring the printed character to the 
paper . 

Unfor tun ately. lhe early typewriters 
were prone 10 fall 10 pieces if pushed 100 
fast , e,·en when ha ndicapped by the 
necess ity for this rigid la)'OUt. So t)·pewri· 
ter manufacturers were forced to take the 
inhe rently unfriendly design one s1ep 
furt her by lay1ngout the keys so they were 
actua lly difficult 10 get to when typing 
individual words . Forinstance, totype'l h ', .. 

probably 1he most commonly used corn· 
bina tion oflctters. requires a double index 
finge r s1re1ch . Perhaps lhe best place for 
these tellers is straig ht unde r the index 
finge r. If )O u touch l)'J>C howeve r , you find 
the relatively hn le used f and j in these 1wo 
posi1ions. So much for 19th cent ury 
ergono mics. 

n,e wonder of it all is that typists are still 
being 1aught to use a qwerty layout . 

Cynics maintain 1hat manufacturers still 
use the standard because the dealcrt can 
gene ra te the word ' typewri ter' on lhe top 
row of keys duri ng de monstra tions. But 
1he 1n11h is tha1 the industry just hasn'1 got 
round to doing an)t hing abo ut it. 

This is unfo rtunate when you think 
abou l 1hc way comp uters interface with 
keyboa rds. It seems 1hat now is the ideal 
t ime for some sort of change to be made . 
rllesc days many newcomers arc laying 
lheir hands on micros. As 1hey"\ e hardly 
touched a keyboard before. there is no 
reaso n why a q"'erty layout should be 
propagate d as the standard because 'pc0+ 
pie a rc used to it·. 

A compute r recognises an inpul charac­
ter from the keyboa rd by constantly 
scann ingasc tofcircuits. When a particular 
circuit is closed by t he operator it recog· 
niscs che charac ter. scicks ii in RAM and 
genera1esac haractc r for1he screen. Th ere 
is no longer a design imperative for 1hc 
keyboa rd to be laid o ut in any particular 
fashion: the keys ~mply need to be 
positioned abo,·c a set of printe d circuits. 
Th ey don·1 ha,c to stand in str aight rows, 
and they don't e,cn have to face the same 
"'ay. They can be designed around the 
needsOfthehuma n ope:rat1ngthemins tead 
of the nce<b or 1he machine 

The Maltron keyboard has been de· 
signed to do just this. The designe r has 
taken the radical step of considcnng lhe 
way huma ns can best use thei r hands to do 
keystrokes. The end result "'as the 
keyboa rd shown on this page . 

To cut a long and ra 1hcr complicated 
process of scientific research short, the 
idea was to base 1he ke)'S around the 
natural arc of the human hand . The next 
s1ep was to work out the bcs1 way or 
positio ning the indwidual letters and 
numerals on the keys toop1imisc their use 
in producing words. Todo t histhc Ma Itron 
balances the load be1"'·een the 1wo ha nds. 
It reduCC$ fingc r mo,c mcnt to a minimum 
by placing 1hc most common I)' used letters 
direct ly under the ten fingers (the home 
keys) and allows for the fastest finger 
mO\ements to be used most frequently by 
carefully arranging the most common 
combinations of lcu crs in 1he language. 

Obviously the biggest benefits of such an 
app roach arc likely to accrue for profes­
sional typists ,..he re the aC('!Cnt is on 
producing more Oulput in less 11mc. But 
1here is no reason .... ·hycomp uter hobbyists 
shou ldn't get in on the act too . 

Easy to learn 
As well as speed. the Maltron' s other 

advantage is that it's ,-ery easy 10 learn 10 
use . My own experience was that I could 
start remembering the lcners far quicker 
than I seem to recall dotng when learning 
how 10 touch·t)'pc on a qwerty. 

For review purposes we had the 
ke)·boa rd hooked up 10 an old electric 
typewriter via an RS2321nterface. I found I 
was able to punc h the keys by memory 
wi1hinaboutJOm1nu 1es. The best part of it 
is that 1herc 1s \"Cry hnle desire to actually 
look at the keys. 

For a progra mme r these advan tages 
could pay dividends, especially in terms of 
avoiding errors. Unfortunately, il's e.arly 
days for the Malt ron. If }'OU have sc,·eral 
hundred pounds 10 spa re t he Malt ron 
company will put toget her a custom 
version for you. At this stage of 11s life the 
concept has on ly found ready acceptance 
as an ergononuc S)'Stem fo r the physically 
handicapped. It takes time and patience to 
make inroa dsagainst an a lmost uni, ·crsa lly 
accepted standard. 

The re is. howc"er. a Britis h micro 
system which uses the ke)'board. An 
Oxford company. called Ergonics. ma nu· 
facturesa S)'Slem called the Exccu tl\·e. It' s 
an integrated Apple II system and as 11s 
name suggests it is aimed a 1 the executive 
lype who doesn't wa n1 to spend 100 much 
time a t a keybo a rd learn mg how 10 use 11. 

In the meantime M altron 1s prO\idmg a 
Switch Box and kc)'board fo r 1he Apple at 
£342, and a configurat ion for the BBC 
micro is on the drawi ng board. 

... \1ahw n l t)bo,mJ ......_ \rrf<.' II 
t0il2to r \ J11ou,on 4 ,)lk.•-offh.1~" c:..tat 
p( ' O M.ilt ron . Or~hJnJC l)l lil~ ·. l~ ( h~h.inl 
Lane. r J~I Mok~, . \um·, K '"°'" 01·.Wi\ 
.\1M; f rl' m!C' tm,mu f.w.lu rt'r of thr M11~k01 
Al'l)k ·I IIIN'l.(I ~ N~\ 
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Mick or Marilyn by Mupid? Ralph Bancroft finds new meaning in 'state of the art machine '. 

~ 
~ 
~ 

---~~~~~~~~~~~~~~~~~~~~~~~ 

A micro without a printer interface. and 
with no software 10 dnvc the casseuc 
interface may sound to you like a ...,. ,..,.,.,. ~._ 

waste of lime . But you woold be iwrong. .,..,_.. ,.. ,_ 
The Mupid is no ord inary micro and a 
quick glance at the cover of this magazine 
and the ill ustrations in this article should 
demonst rate its capabili t ies . 

Tbe machine comes f rom Austria and 
has bee n designed as an intelligen t vicw­
data terminal that can be expanded into a 
full microcomputer system. 

Tbe viewdata func1ions arc cnl ircly 
under software control and can handle 
bath the UK Vicv.·data standa rds (as used 
by Prestcl) and the Canadian standards 
(known 1$ Tc lidon) . 

The distinction 1s important. Prcstcl 
grap hics a.re alpha-mosaic . That is the y arc 
made up of chunky blocks of colour that 
ma ke any life-like rc:prcscntattOns almost 
impossible. By comparison . Tclidon is 
described as alpha-geometric. The screen 
resol ution is much higher and thcquaht yo f 
the displays arc. well. amwng. 

" 

The various btts and pieces that you need to 
get Mup1d up and runmng come in three 
anonymou s cardboard boxes . Inside. lhc 
packagmg 1sm 1mmal. Just cardboard and a 
few flimsy blankets of foam. Any v,ornes 
abou t the amoun t of protection afforded lo 
the equipment v,ere quidly dispelle d It 
was a demonstration model and had 
already been bundkd in and out of cars 
many times befo re I threw 11 mto a tau to 
get it back to the omcc. It sllll \\Orkcd first 
tune. 

• rp1ece 
PoullerCompuv1 s1on. ""h1ch marl.ets1hc 

machine, provides the all-i mportant mod· 
cm and the plugs and kads needed to get 
the system ope ratio nal 

Documentation 
The documentation is almost non· 
exis tent. Poulter 1s 51111 transla1ang lhe 
Aus1nan manual s mto legible Enghsh In 
order to riicet lhc demand for the Mup1d 11 
as supplying abo ut 40 pho1ocopied sheets 
of very basK" 1nforma1ion 1n a plastic binder 
w11h 1hc machine. h has been wnnen b) 
someone who ob\oiously knows v,hat thc y 
arc tallungabo ut but has hllle idea on how 
to present information 10 someone ""ho 
doesn't 

The compa ny says that bccauS<": the 
Mupid is mainl y being used b) pcoP'e 
needing nolhing more lhan a \IC\\data 

terminal . th(o documentation provided 
shoul d be adeq uat e 

I for one doubt tha1 I cla1m !toOme 
knowled ge of compuler\ and VIC\\data and 
)Cl found myself hn1n g co phone up to get 

PCN AUOUST, ·A UGUSTIO. IWU 



further explanation on how to get the 
syste m to work. 

Construction 
Mupid corn« as t~ o sepa rate. and some · 
what ugly, units . Th e red wedge shaped 
unit houses the Z80 processor , 64K of 
RAM and 24K of PROM in a hard plast ic 
shell. The grey keyboa rd unit is designed to 
overlap the processor unit. It also houses 
two soc kets marked •cassette" and 'prin ­
ter· . Neither of these works yet because the 
software 1s not available. 

'They keyboa rd is laid out in the usual 
qwerty fashtOl'I together with a numeric 
keypad that doubles as a cursor con trol 
pad . The keys ha\·e achcap fcel withalo t of 
spring in them. 

Idiosyncra tic feat ures of the keyboard 
arc two specia l keys. One is blue and 
marked with a K (for Kommand!) the 
other is coloured red and marked with a n 
R . When used with the 'ctrr key it 
functt0ns as a reset key. There is no 'csc' 
key . Th e code for thts 1s gene rated by 
holdingdown'ctr l' andpres.sing the"J'key. 

Connection to the oul5ldc world as via 
thr ee leads !hat run out of the back of the 
processor unil. One lead is for the mains . 
The power suppl y is housed inside the 

POi AUOUST ... AUO UST IO, 1983 

proocs.sor unit with the result that the bo~ 
gets \ 'cry hot . 

The second lead is the connection for the 
mom1or. It terminates m a Ccne lec plug 
which 1sveryoommonon the con tinent but 
comparat1\.-Cly rare here. To get round the 
proble m Poulter pron ded an adaptor box 
to gi\e separate RGB and sync conncc­
t1ons. 

The third lead 1s an RS232C interface 
terminati ng in a D connector. This is used 
10 cormect the Mup1d to an exte rnal 
modem . The hteralure suggests that !here 
are two RS232C mterfaa=s but I could not 
find the second. 

Overa ll const ruc.1ion appears to be 
sound and capable of handling a lot o( 
rough treatment. The equipment can be 
left on for extended pe riods of time and. 
apart from the tendency to get hot. docs 
not suffer from any ill effects from long and 
continuo us use. 

Opemion 
When powered up. a arcular Mupid logo 
appears on the screen . In the bottom right 
of the saeen there are four coloured dots 
that mdw::ate the current operat ional 
sta tus. While under test I never saw these. 
Thi s is probably du e to the mon itor "''e 

were using (a Nor mcndc TVlmo mtor) 
which may have responded to some 
inlemal tweaking to shift up the display . 
The scree n had a d1stractJ ng amou nt of 
wobble that could be quite a strai n on the 
eyes with extended Viewing. Again this 
could be due to the monito r ra ther than the 
Mupid but users would be well advised to 
try out se\·cral momtorS . 

Th e system softwa re is easy to use once 
you have mastered the instructions. 
Keying K follo~ed byC1ets the machine 10 
hook up to 1he telephone line. A dialling 
prompt appears on the screen and the 
keyboard starts to bee p . You lhen dial up 
your vwcwda ta se rvice. When under test we 
used Prem·! but it could JU.St as well be a 
pnva te v,ewdata service. When )'OU hear 
the earn er tone from the com puter at the 
other end you toggle the modem switch 
and replace the receive r . Mupid then takes 
O\'er. 

You ha,e ma nually to key in your user 
ID code and pas.sword . Afte r using an 
au1o-d 1al modem wilh a uto-log<>n software 
I found this proccu tedious. It ,s a sha me 
that the very high qua lity of Mup1d's 
v,ewdata softw are is not matched by the 
hardwar e. This sad ly fa lls shon of the 
technology tha t is now available. ... .... 



Do you suffer from 
PCNitus? 

Thousands do! So, specially for all 
you sufferers who want to keep PCN 
immaculate, easily accessible and out of 
reach of grubby hands, we've designed 
this attractive PCN binder. 

It's red, yellow and silver and will 
hold four month's ropies. 

No more grappling in the back 
of cupboards; no more bent and 
creased pages' 

Your copies lie completely flat 

even when the binder is full. You'll be 
able to read them easily and refer to 
them quickly. And we'll post the binder 
to you in a batter-proof package at no 
extra cost. 

It's an attractive price, too. Only 
£3.50, including postage, VAT and 
handling. Use the coupon here or, to 
avoid defacing your copy of PCN, write 
out your order clearly and send it with 
payment to the address given. 

ONLY 
£3-So 

BINDER ORDER CARD. Please rush me -~ PCN binder(s) at £3.50 each. I enclosed my cheque made 
payable to Personal Computer News. Please charge my Access/Visa!D1ners/American Express card .:::.=,, 

1

1 

~~:: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~::::::::::::::::::::::::::::~i~ :::::::::::::::::::::::::::: 
1

1 

Send to Personal Computer News, Binders Department, 53155 Frith Street, London W 1 A 2HG 

L--------------------- - --- J 



You.irclookmg .it thcslcck.ultn modem 
luK."i of 1he b.1es1 dot mJ.tnx pniucr from 
MJ.nn<..-smann Tally; dlC poopk who probJbly 
h..i\·e more expc-ncncc 111 compmer pnrucrs 
1h.anJus1 about anyone 

The M~)IS .i lugh qw.lny. low COSI ~ 
column.80cps pn111cr1hJ.t ,,ill complcm<..,u 
;myoftocby's nucros m looksand qu.ility;m 
ctthcr the ho1ncor1hcofficc. 

It lu.s bct,1 ck.-s1g1K-d with mdustry-

compJ.t1bk uucrfaccs 111 hardware and 
softw:ue. 

Expcncncc tells us cx.ictly ,, hat you w.int 
from a pruuer-Thc MT&) has du.ii dem.ny 
dot addn.."'SSlblc and Lmc gr.1iph1cs. An easy 
dungc. long hfcci.sscncnbbon. hcan lundlc 
both 1n.ctor-fcd fanfold and smglc sheet 
p..ipcr. llKTc 1s a umquc qmck tear faolny 
giv111g )'OU .:I clean rut .:1long 1hc c,mtt width 
of1hcp;1pcr.And 11 even has anoptton;al 

sound rcducuon kn for 1hose of you\\ ho hkc 
to hcJ.r )'Ourscfrcs thmk. 

But bes1 of .ill, 11 comes l"qlll p p(d w11h 
.:11lother v.ilu.iblc ass.et. A ,-ny annm,·c prict 
ug . 

Con1aa your nc;an..-st d1smbutor or send 
for our colour lm.-r:o1111rc. 

M,mncsm.inn T:all)' Lunucd. 
Molly M1Jlars Lane. Woku1gham. Bcrksh1rc 
RGI I 2QT. Tel: (07.J.I) 788711. Telex: 8-170:?8 

~ MANNESMANN TALLY 
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•43 Once m lo Pres1el. Mup1d opera te .. M.c 
any "IC'\o\data terminal Un11I, thal 1,. )OU 
loop 1n10some ra1hcrspecia l pages put up 
by Pou Iler to demon.slra tc the ad\antagcs 
ofTclidon graphics 

$'\o\1tchmg between Prcslcl and Tchdon 
graph1csiscnurcl) transpa rent to th e us.er 
All 1ha1 is seen is a page d1spla) feamnng 
alpha-mosaic and alpha-geometric 
graphics. Using a normal Pres1el adaptor 
you ""ould see a page partly filled Vltlh 

chunk y Prc stcl graphi cs v.nh the remain­
der of the screen tal.cn up by a ,m~am of 
s« m1ngly 111COmphrchens1blc characters 
(Rcadcn with a Prcs1cl 1crm1nal or 
adaptor should go to page •7()1J,.a# and 
look at Mup1d's dcmonstra11on pages) 

These char acters arc the heart of the 
Tchdon S)'SICm V1c'<'data pages arc bui lt 
up using a sequence of Cas) Rcadabk 
Codes (E RCs). What )OU sec on Prestcl is 
an op timised ,ers1on ofth()(.t codes 

A Mup1d user can cr eate h1, o"n pages. 
or 1mend an e1m,1ing one. u,ing 1he 
graphics editor. This 1s do"'nloadcd from 

I PCN PRO-TEST I 

Prcstel as a 1ele-.of1"are program The 
tclcsoft"' arc do"' nloadcr forms part of !he 
Mupid operalmg system and agam muse 
requires no ope rator mtcnent,on ~ 
1ng into a selected telesofl"'are page. t he 
Mu p1d au1oma11call) detccb 11 and OO"n· 
loads the p rogra m 

With bc 1terdocumeniat 1on the grap hl("f. 
editor should be fairl) 'ilr a1gh1fonR.ard to 
usc. lnthe alpha-moo.aicmodca fc"""1mplc 
ERCs can create the dc,1red cff«t For 
e-<ample, 1ocrea1c a band acr~ 1hc page 
w11h th e "'ords ' Personal Compuler "le"''i' 
wnuen m q a n-c:oloured double height 
charac1cr-s on a blue background the u!>Cr 
would enter th e fofk),..,mg codes: 
dh cb bn cc 'Personal Comp uter New,· 
Here . dh spc-c1fies dual height, cb and hn 
the blu e bad.ground and cc lhc C)anco lour 
fo r lhe tc,:t that follows 

Sc,en colo urs can be -specified m this 
mode and can be made 10 flash a1 ,,..,o 
different speeds. Mosa ic elements can also 
be spec ified along ¥111h their colour,,, 
!>Cl at one of two le,cl'i of 1ntcn\lt } 

To generate the 1mpre3,s1,e Tchdon 
graphic,, )OU ha,e to switch mlo th e 
alpha-geomemc mode usmg a •1-}S' in· 
sl ruct mn. You th en ha,e a series o f codes 
a,a llab le ¥1h1ch include the dra"'ing of 
DOTs. LIN cs. AR Cs. CIRclcs. RECtan,:· 
Jes and POLu~on.s Ent ering one of thc.-.c 
cocks follo"'cd b) a 'C'lrl c' lake, )Ou 10 ;11 

grap hics scree n "11h an on-scree n cur .. or 
Mo"mg 1h1s around the ~reen )OU can 
spcc1fybo1 h thcs1zeandthe po<,1t1onofth e 
desired shape 

You can speci fy "'helher the shape 
sho uldbcopenorfil led Filledshapesma) 
be sohd or lextured 

Press ing the ·s· kc) stores th e coo rdm· 
ates of the po int \ 1ha1 delineate 1hc shapes 
Retur mn g to the SCr('en hsting the codes. 
>·ou "111 find that all the data has been 
au 1oma11call) OOO('d 

I la,ingcre a 1edored11ed a page "' hat do 
}OU do? There 1s, at the moment. no 
casscue or d1sl. sys1em m sto re it. It 1s 
possible. ho,..,c,er. to put 11 bac k do"'n lhe 
telephone hne and sto re 11 on the, 1ewda1a 



computer. All )OU need .., 1hc required 
pass,, .. ·ords. 

Basic 
The Mup1d can all,() tic u-..cd a, ;1 pcr,onal 
computer On Pre<.lcl there arc a fc" 
progr ams that )Ou can dov.nload and run 
including a German \OCabular~ cour..e and 
a coup le of games \la,1ermtnd and 
Brick out. 

In add111on )OU can dov.nluad v.hat .., 
dcscribcdasa·BasicComp1lcr' 1'"c,1tono 
ms1ruc1tonscamc v.,th the docunwn 1,11ion 
on how to use 11. altlw)ugh 1h1, v.111 
rec11fied v, hen the pnnted manuah he· 
come a\-a1lable. ll ov.c ... er. lr\-m,: oul the 
so-called compiler qu1dh prmcd that 11 i<, 

not a comptler but a Bas,c in1erprc1er 
Pending 1hc arri\·al of 1hc dt \k and ca\!oCltc 
systems 111s d1fficull 105ee much use bc1nii: 
made of 11. 

Expansion 
Poulter is the fi~t toadm111ha1 the \lup1d 
1s sllll al an early stage of de,elopmecll. In 
the p,pehne are enhaM"emenl\ 10 the 
graphics ed11or and the Basic comp iler 

More 1mportantl), a I Mb dual d1,k 
:S)'Slem runnin g under CP M should be 
available from the end o( Augusl 1ogether 
v.11ha~rialpnnterimerfatt. B) 1heendof 
the )Car there will be mem ory exran.,, on 
modules (up 10 128K}. PR0\1 pad 
e:cpans1on modules, graphics lablet. a 
facsimile modul e (for d1g11ising images 
using a TV camera) . a mouse , games 
r,addles and a casseue S)':Stem 

Support 
Poulter Com puvis1on is a r"lat1,el) ne"' 
name m the computer field The parent 
company is an ad,emsmg agency \lth1ch 
rook an m1eres1 m Tehdon a) an ad,er1 1,. 
1ng medi um. As with an) new computer 
company the le,el of support the user can 
expect 1sas)el tobcdemon)lra1ed. I found 
their London office more lhan helpful 

Verdict 
As an mlclhgcnl ,1e"'da1a terminal the 
Mup1d can generate ,cry 1mpressJ\e 
graphics So much so I ha,·e had greal 
difficult y 1n keeping PCNs ar t depar1mcn1 
a ""ay from 11. I share 1he1r en lhuM.i\m 
I llgh qualu y graph ic presentation is uri· 
doub1edl) impon ant m come)1ng m­
forma11on and lhe Muptd docs this to gre:u 
errect -- a1 a pnec 

Undenlandably. the machine is maml) 
finchnga market among companies requ1r· 
mga pm ate viewdaia scn1cc that,~ a cut 
abo,e v.har Prestel or Pre,t el·h l.c ))')tern, 
can pr0\1de. 

\\t1h the a rmal of cas!>CIIC and d, , k. 
system"' and pnnter 1n1errace later th1, ,ear 
its poten11al as a penonal computer S) slem 
can be fully C'<plored 

Th e 1c ... c1 of\ouppor1 from thcd1,1nbu1or 
ha) )Cl to be pro,cd and..., far the amount 
of:sofl"'are 10 run on 111s m1n1mal 

And "'ho need., a cas>;elte or disk to run 
the :soft\ltare? Ju, t phone up Prestel. 
dov.-nload lhe program of \·our choice and 
av.ay )OU go 
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A sinking 
feeling 
- River raaM: ..... Alan 

= ~ = v';!.';';' 
83624-M ..... Caftrid&e ..... 
l..nk ys, A tan dcalcn 

Forget I hose hackne)cd racing· 
dri,·er games. jcn ison 1hosc 
old-hat flight simulators. Now 
you can get your kicks by 
piloting a much older form of 
transpor1 in the privacy of your 
A1ari ... a boat . 

Objectives 
You have a fast moto rboat at 
your disposal. with 111·hich you 
must coll«t as many lost ex· 
plorers as possible and land 
them in a safe place. The y arc 
str anded on the nonh bank of a 
crocodile -infested river . and 
you have 10 land them on the 
opposite bank withou t runnin g 
in10 a crocodile. or ramming a 
jeny. or going agro und or being 
bl own up by an enemy mme. 
The more exploren you can 
land at ago. the more points you 
ge1. Each 11me you crash your 

~~:~~~,~=~to.~r~;t~~~~ 
Two can play, and each one gets 
fo·c boats to crash. 

In play 
This game mo,cs fast. and you 
hue no con trol 111hatsoe"er 
over the speed. As soon as you 
hil 1hc start bun on. )'Our power· 
boat is off and running. 

The main obs 1aclcs arc is-

lands. and moving things which 
I assume must be crocodile s, or 
Loch Ness monslers . Ifs very 
easy to run into the rhe rbank as 
you're s.,.,erving lo avoid a 
crocodile tail. E\ •crysoof1cn. a 
pair or jcnics come into view. 
and you can screech to a halt by 
eithe r the one on the nonh side 
or the river. 10 rescue some­
body. orthesouthcm one. to let 
them get orf before they di e of 
seasic kness. 

If )·oucan manage tocollcct a 
boa t-full or explorers )'OU score 
a bonu s for dehering lhcm to 
basecam p. I was s11ll dumping 
no more than fi,·c. and that was 
wi1h my fourth or firth boal. I 
found that the ea r ly stre tches of 
the river .,.,ere harder than some 
bitslateron. 

The graphics arc hard to 
fault, and the sou nd effects arc 
qu ite satisfying. Each time you 
crash a boat. you get a ple asing 
crunch and a shower of sparks 
as 11 sink:$. Each time )'OU rescue 
an explorer. 1hcre·s the sound 
of running feet as he or she gets 
on board . And when )'OU finally 
sink )'Our las1 boat, there's a 
toler a ble auemp1 at a glug· 
glug-glug as )'ougodown for the 
las11imc. 

Verdict 
This is a game to get 1hc 
ad renalin gurgling and the eyes 
crossed and the fists clenc hed 
hard enoug h lo dig holes in )'Our 
pa lms with you r na ils. 

si..t,yr.....,. 
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Don't lose 
your head 
.... OrcAt1ac k ..... A1ali 
.t00'800, ,oyitd ..... !JO appn.Jll 
........ Thorn EMI VtdcoOl-836 
2444 ,.._. Cartnd,e ... 
Laskyt,, vanous Awi dc&krs 

In Liuleh amp ton's amuse ment 
arcade. there used 10 be a 
pcnny-in·thN,lot puppcl 
machine called the Oiincsc 
Executioner. It showed a pns· 
one r kneeling al the block to 
ha,·e his head lopped off by an 
exccu1ioncr with a large axe. II 
w aS \Cf) popu lar. 

Ore A1tack.1 hc nc-es1game 
from the Thorn EMI sta ble , has 
!he same kind of bloodthirsty 
fascina tion that used co ha\.c 
them queuing for 1he Execu· 
t1oncr. 

Objectives 
One or two can play . The cas 1lc 
isunderatl ack. You arc the sole 
defender. and all )·ou can do to 
fendo ffhordcsofOrcs is to run 
10 and fro along the battle­
ment s. picking up and throwing 
rocks. boiling oil. and rencmg 
with .,., hichc, ·cr Ores ha, ·c man · 
agc-d 1ochmb 1he1r ladders . 

In play 
The graphics arc only too good 
in this game , presumably to let 
)·ou cxtraci the last drop of 
delight out of the bloody bits. 
You cont rol a person in a 
rust-coloured frock or tunic. 
and usmg the joystick. )OU 
make this hero run left or right 
along 1he banlemcnts 

The Ores come trapping onto 
the scene in neat formauon. 
ladders o ,·cr shou lde rs. Their 

bowmen 1mmed1a1cly start let· 
ting off bolts in your dirtttio n, 
bu l the y're so randomly scat­
tered 1hat )Ou' II have to try 
really hard to gel hit by one. 

You. meanw hile , can pick up 
rocks from eit her end of the 
banlemen1s.thcnstcc r )'OUrsclf 
in10 position to drop them on 
thetwoor thrccpilc-upsofOrcs 
trying to chmb up 1hc banlc· 
menu . Stecnng is none too 
casy.butcans low) ·ou rpr ogress 
by keeping a finger on the fire 
buuon. 

Once an Ore has got to the 
top, )Ou engage him in combat 
with a sword till you knock him 
off h1s ladder .o r he knocks you r 
block off. From time to time , 
the swords arc replaced by 
boiling oi l , so 1f )·ou can get to 
1hc end of the baulemcnts in 
lime, )'OU can pick up a potful 
andpouri 1ontothc Or csbe low. 
Thcg rounda1 the bouomo f 1hc 
screen catches fire, and any 
Ores still down there disappe ar 
in10 the holocaus t . 

If )Ou fail lo defeat lhc Ores. 
the scene is eq ually gruesome. 
You r head is hewn from you r 
shou lders. and falls 10 the 
bottom of the screen in glorious 
T«hmcolor. This "*11 cena1n­
ly happen to you soone r or later 
in thi s game - .,., hen you get as 
far as tackl ing the sorcero r . s.ay, 
or the Stone Wart s. 

Verdict 
This game is slow and not all 
that easy to pla y. bu1 it' s one of 
those games that will succee d 
on the s1rcngth or its erap hics 
alone. Persona lly, I was horri­
fied by 11. but I found myself still 
playing it two hours la1cr. 

IIATINC 1..1....,_ 
PllyaMlty 
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HIGH STAKES 
BIG DOUGH 

That' s the name of the game with ou r new range 
of Strategy Games. 

Take Autoche f for instance. 
You'll have to make every decision possible, fro m 
buying food and wines to entering into loan 
contracts with the ambition of taking over your 
biggest rival 

How does wheeler dealing in the heart of Texas 
grab you? In Dallas, you'll need all your wits 
about you to survive in the oil business and 
maybe even take over the Euing Empire . 
Fly high with Ai rline and really get the business off 
the grou nd - that is if you can handle the 
costin g problems. strik es, cancelled nights, 
hijacks and aircraft crashes. 
If you 'd rather keep your feet firm ly on the 

ground, run a wheat farm with Corn Cropper . 
There are many decisions to be made on 
machinery and labour costs, when to plant 
irrigate. fertilize and harvest 
Print Shop offers you all the problems of a 
thriving printi ng business - from staffing to 
buying stock and making quotations. 

Whatever your taste - whatever your skills, we've 
got a challenge for you! 

Autochef, Dallas, Airline, Corn Cropper and Print 
Shop. ZXBI and Spectrum 16K£5 each 
Spectrum 48K £6 each 
Available from W H Smith and all good computer 
shops or 
Dept S8 Cases Computer Simulations Ltd. 
14 Langton Way, London SE3 7TL 

~ Strategy Games. r They're no pushover. 

PCN A UG UST4-AUG UST I0. 191JJ .. 
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ATTENTION! - all ZX81 (16K) and Spectrum (48K) users - get this, the ... 

Micro-Myte 60 
Only 

£48.00 
complete , inclusive of 

VAT , pos t and packaging 
in the UK only . 

It's the high speed computer phone link you have b~n waiting for : 
~ Tr•n1mU1 / recelve1 at 1,000 Baud : Thr ee t imes the speed of most other 

acous t ic modems {i ncluding profes ,;ionals). 
~ Economic to use: Co mmun cates data direct between compatible users . 
g Typically 120,000 bits per two minutes of telephone tim e. (Cheaper than a f irst 
~ c lass letter .) Also twe lve times faster than a telex . 
t Simple to operat e: Conne ct s d irectly to your cassette input / output socket s. 
§ Use your home computer like an oo line terminal . Link up with your friends by 
~ telephone or cab le. 
~ The Micro-Myte 60, in its stur dy moulded plastic housing, complements your ! home computer equipment. 

Micro -Myte 
Communica t ions Ltd 
Polo House 
27 Prince St. 
3ris t ol 1 

Te lephone (0272) 299373 

Callers welcome 

STOP PRESS! 
M 1Cro· Myt e 60 Wiii 

operate with all makes 
ol home compu1er 

software 
available soon 

No f uss. no hidden 
extras , no rental 

co sts 
E•ch kit com pr ise• •n 
acous 11c mode m, ZX8 1 and 
Spec1ru m sofl wa , e on 
casseue, connection cable 
and c>pera11ng 1nstrucl10ns, 
t<>gelher w ith • twelve month 

guar• ntee 

I am a ZX81/$pec trum user (spec 1ly ... 

PINN.-ld !N, ... ~ tlOrnodlm(1)• £48.00MCh .l 
~Ofdlf ,PtY*t w:>~ 

Name .. Te"'phone ..... . 
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Zorkin 
triplicate 
Have you ever he ard of the 
Great Underg round Empire? 
Do you know what a grue is? 
Can you name a microcom pu · 
ter game that has its very own 
user group ? Do you know what 
program a 1983Amcrica n rcad · 
cn hip poll showed to be the 
all· time most popu la r advcn· 
ture? If you a nswered ·yes"to all 
four quc stlOns, then you' ll 
know I"m referri ng to Zork . If 
not , twenty minutes of play 
with one of the ad,·en tur es in 
the Zo rk t rilogy will bum the 
name forever in your memory . 

Although Zo rk I : Th e G reat 
Unde rgrou nd E mpire has bee n 
around for a while. only now 
has it become ava ilable for a 
wide range of micros , including 
the Commodore 64 and Ata ri. 
The re are also two othe r prog· 
rams in the series. Zo rk II : 
Thc Wiza rd of Frobou and, 
very re« ntly, Zor k 111: Th e 
Dun geon Master . 

Objectives 
The trilog y is linked bu t any ol 
theadventurcscan be played in 
isolation . Th e Grea t Under ­
groun d Empi re has )'OU sea r­
ching for treasure in a large 
la byrinth beneath the ea rth . 
Here you will be con front ed 
wit h perils a nd situarions from 
the mystical to t he ma cab re. 

The Wizard of Frobozz sets 

PCN AU0 U$T 4,AU0UST 10.198.J 

you in a long-hidden region of 
the Empire . Here the wiz.ard 
ru les with his magical powers 
which occ.asionally come un · 
stuck. Some love ly touche s of 
humour in this one, though 
da nger still abounds. 

Th e Dungeon Master is your 
ulti mate test of wisdom a nd 
cou rage - di5C.'O,·cr the secret 
purpose of the Dung eon Mas-­
tt:r , your destiny hangs in the 
balance . 

First impressions 
Each of the Zo rk program s 
comes attractively presented in 
a bubble pack, containing the 
di.sk. a handsomely print ed 
booklet giving ttlc background 
to Che adve ntu re and how to get 
started . togt:ther with a refer· 
ence card for use with your 
particu la r mach ine and a 
broch ure on !he Zork User 
Group. The group is an inde · 
pendent body , licensed by In· 
focom. They offe r such goodies 
as books of clues. 1llustra1ed 
guide maps, a full colour pos t · 
er, and badg es . 

In play 
Zork ha.s a SCI of puzz.les t hat 
will require more than a fair bit 
of common sense to solve. It is 
unlikely you'll successfully 
complete a ny of the Zork 
adven tures in days. 

Zork uses a far mo re rea listtC 
command struccun : than most 
othcradvt:n tures. You can ta lk 
t(> it using sentences a nd multi· 
pie commands. For example . 
you could say 'Take a ll bu t lhe 

knife and the lamp' or perhaps 
'T ake the boo k then north. 
Drop book and candle' . Ou cs· 
tio nsca n be askt:d using 'Wha l' 
and 'Where ' . For exa mple 
'Whe re is the gold?' or 'Wh a l i.s 
a grue?' You can evt:n talk to 
characters in the Adventure , ~g 
'Te ll the wizard " READ THE 
SIGN " .' 

The re arc many possible 
routes to the successfu l comp le· 
tion of a Zo rk adventur e. 
Probl e ms may have more than 
one solution . They might not 
need to be solved al all. though 
it.sfuntrying! 

Th e program has tYl'O useful 
options . Youcanhav ca print cd 
cop y of C\'ery input and re· 
sponsc by using the command 
SC RIP'Ttogi ve you both scret:n 
and printe r oulput . It ca n be 
turn ed off by the command 
UNSCR IP'T. You can also 
choose how the location de­
scriptions will be displa yed. In 
normal mode, you "ill get a full 
descriptlOn of eac h loca t ion the 
first time you t:n1er it . Thcr eaf. 
ter only the room name and any 
obj«t.s there will be disp layed . 
Typing L or LOOK any t ime 
will produoc a full description of 
the cur rent k>cation. Using the 
command VERBOSE gives full 
descripti ons whether or not you 
have been in the room before. 
SU PE RBRIEF givt:s the room 
name only. BRIEF will return 
the descript ions to norm al 
mode . 

Time pass« on ly in response 
to you r input so that if )"OU want 
to spend a few minu tes (or 
hours) ponderin g your ~ t 
course of act.On, you may do so 
without penally. Poin ts are 
accumulated by gaining entr· 
a nee to ce nai n loca tions and for 
obtaining lrcasu re . If you get 
killed . you can be brough1 back 
to life - you will lose po ints. 
though . 

) t()RTH 
Dr-1-to-n ROC* 

th!::::':~11::: ::::t~~:~ 0 
you to SAVE a game at a 
part icular position and RES· 
TO RE it later. playing on from 
the point whe re you originally 
saved it. 

If . when faced with a rather 
unpleasant loo king tunne l . you 
prefer not to boldly go where no 
sensible man has gone before. 
then you will want to save t he 
posi1ion before venturing furth· 
er. Youcanalwaysprctcndyou 
didn 't rea lly get killed by using 
the RESTORE command after 
the unhappy event. If you 
happen 10 get killed , there is 
always the possibility that Zork 
will bring you back to full 
health. Howe ver , it is unlikel y 
to be in the same place and will 
cost you points, 

Zork allows you to have up 10 
eigh t diffe rently named game 
positions at any one time. The 
programgivessimplcdi rcctions 
for you to follow when saving or 
restoring a game. The only 
dr awback is that bttausc of the 
waythcprognmuscs thc disk ,a 
direct ory listing will not show 
you wha t ga mes you have 
pved. Each Zork adventure 
comes on a single disk which 
ca nnot be backed up . A pity but 
only to be expecte d . lnfocom 
offers a 90-day war ranty on the 
di sk - if the di sk becomes 
defccti\ e a fter the wa rranty 
expires. it will replace it for $15 
provided the di sk is return ed. 

Verdict 
The progr a ms arc not cheap but 
they a rc wort h every pe nny . 

RATING ...__ ......... 
U..ol---

... _ 
Tht r oo- II ,. l u9t c:-1wrn ru.l l of 
bt"°"•-n s to ne. Th• w1-I ls J.r • scordwd 
1.-nd n.-.... J.r t' dN'P scr1.t c:hu on tt.. 
floor , A soo tv drll' S!Wl I 1S Wr ll' Stf" Oro? 
hff"• , A PI.Wd Pl.th w1ndt f'l'C,fil • ?,1r9!: 
Pu uw t o tnc "1C.H , t'""'°'"9r'I tlw rooa, 
.tnd •cross • c.:iic:lol'e,n st oM br'i~ to 
tlw Ull.lth . To thl- f' U t ,1. s,u.i i. Cr",IC• ~! 
v 1s , b~• · A o,1r,; u ~ l""°"• !f tu ,.nfl 1•1-.ds 
nort h . 
A m it' red drdo-n is h in9 htt e, 
o loc.,cln9 ~.ht • ntr1. ,,u to .t tu.ntlf, 
tudl -n9 north . 5"°' • cur ls fro.. .,11 
nostr i Is l.l'IO out l:::'4'tw•-n h: s tntn. 

" 
--- -- -- -- ----- -





GAMESIN3D 
SPECTRUM 
The rites 
of string -"-·lD-­.....,__ i,_95_ -~--• ._ .... IIA2m>-
C-Cae '- Madlilw: codr 
.... aoo.. Miii ordn 
Even 30 maze games can get 
repetitive. But Knot in 30 
contrives to be an interesting 
a nd innovative game by stand· 
ing the 30 maze conce pt on iu 
head. 

Objectives 
Imagine a thrce-dirncnstonal 
space. Next , think or yourselr as 
being in contr ol of • ball of 
stri ng unra\'c lling in this space. 
You musl unwind th is ball 
through as much space as you 
can witho ut ever gett ing back to 
a poin t wh ich yo ur •string' has 
already covered. 

If you then think oh nunbcr 
of other balls of st ring moving 
through the same area. and 
whose trails you must a void, 
you should get a fair idea of the 
gamc'sobjcc t . You thr ead yo ur 
way through a maze you've 
bui lt you~lf, with 1hc aid of 
ri val traccn, ga ining points for 
the amoun1 of ground you 
cover, and los ing poinu for the 
nu mber of tim es you bu mp into 
a tr ail. 

In play 
The hardest part a bout Knot in 
30 is undc n1and ing 1he basic 
concep t . Youareali lllec rossin 
1he middle of 1he screen -

whc rcassomeadvc nlurega mes 
ma ke you vcryc r°"allove r 1he 
scree n - and 1hc various t rails 
rush upt o mee1yo u in large JO 
blocks. Your 1ask is 10 get 
rou nd/past/ove r/unde r 1hcm. 

Initially I found it difficult to 
remem ber that it was actually 
the statio nary cross that was 
doing the moving, but once 
yo u've go t you r brain in s1cp 
with the way the progra m's 
going it's rela 1ively plain 
sail ing. 

Once you 've go t 1his far you 
can s1art motoring . You're role 
is to change the directio n of 
movc men l ra 1her than decide 
whethe r or not 10 move, and as 
the kno l gelS th icke r you have 
10 go th rough all sorts of 
pcr muta l ions 1osurvivc. 

Allhough you can get a 
respectable score by JUSt wai t · 
zing thro ugh your ,·o,d until 
things get t igh1, you've aciu a lly 
go110 plan to gel up !here with 
lhe big boys. Planning isn't my 
strong suit. 50 I had to make do 
with medioc re scores and regu· 
lar ')'OU ha,·e been kno u ed' 
mes.sages. 

Verdict 
I don' t think Knot in 30 will 
teach you much about stra1egy. 
allho ugh if you're a ma1hs 
genius ii might ; howeve r , it 
cert ainly does sharpe n up you r 
react ions . Ju s1 a few months' 
basic tr aining on this one . a nd 
when the next generalion of3 D 
air combat games comes on the 
market . _ ........ 

SPECIIUM 
Shells 
a-poppin 
... )Oeo.bet Zone .... 
48K Spectnlffl,.... LS. 95 
- AnkCompu ..... (0401) 
0$ $) ..... C-nt ... M.ul 
order and deakn 

Stand by for yet anot her im· 
ix,s.sible arcade game running 
on a 4SK Spectrum . Aim .. 
Fire! Artie's Combat Zo ne is a 
blow-for-b lO'N reproduc t ion of 
the arcade origi nal. 

Objectives 
You command a tank on an 
ee rie plain inhab ited by wire· 
fra me landscapes . E\·cry now 
and agai n a shadow dashes 
from co,·er to co,·e r. Enemy 
tan ks lurk behin d e,·cry obsla· 
cle . And it's kill or be killed . 

Once you get good at it. 1he 
enemy gets a li11\c 1ougherwith 
Flying s.auccn and Supc rtanks 
arriving 10 back up the init ial 
wa ve of dc rormed looking 
gunships 

In play 
Combat Zone is nea tly pre­
&c:nted. and LOADed fint 
time . It runs with a reasonable 
set of five keys o r Kemps ton 
joysticks. Don' t wor ry if you 
have n't got st icks - lhe 
keyboar d arra ngement i$ very 
like the lc,·en used in 1he 
genuine old original. The only 
gas abou t the presentatio n 
came in the LOA Din g inst ruc· 
tions. 'Assemble 1he cass.cue 
1apca t the silent part befo re 1he 
program' . PCN's casscue. at 
least. arrived in one piec.: . 

1bc radioac t ive wa.1oteland is 
a litt le unnerv ing. Allhoug h 

you 'vc got an inexhaustible 
heap of ammo. it ta kes a .,.,hilc 
10 reload bct.,.,.cen shots. If 
you 're tak ing enemy tanks, you 
either get 1hcm in two shots or 
sta rt run ning for one of your 
1hrcc lives. They dodge you r 
fire with incredib le pr ecision 
. , . and then they turn on you . 
lbc y never miss. 

Your vision's a bit limited 
too. Apart rrom t he tcmp1a1ion 
todo a qu ick Blue Danube just 
to watch the superb grap htcS. 
you r ou tlook is frighteningly 
narrow. Fortuna tely . you\·e 
got a rada r screen which neatly 
locates and JX>5itions the bad­
dies . At least you get a vague 
wamingthatthcyareoomingu p 
beh ind you. Just before you 
(and you r w1ndshield) cru mble 
into oblivion . 

Combat Zo ne is a remark· 
able piece of programming . I 
didn't 1hink any thing I could see 
on the Spect rum could surprise 
me any more. But the graph ics 
arc great • , , dcspile colou r 
limi1at ions . On ly 1hc Sp« · 
trum 's feeb le sound spoils it. 

The game itse lf will hook 
those who enjoyed lhc original. 
It takes a while 10 bag you r first 
villain. but becomes progres­
sively easier a fterwa rds , Apart 
from slink ing roun d looking for 
Oying saucen. the magic fades . 

Verdict 
I hale 1osayit. bu1t his has 1obe 
a must foran) ·onewith a serio us 
Spect rum collcaion. And of 
course. if you played the origi n­
al . this will provide a good fix in 
)'Our own home. Can't be good 
for the nu, ·es though. --

" 



a ring 
,._ \lon,1 S,... -'~K On,.: Price 
lti 'J~,...._. Sc\crnSoft...,arc .. ~ 
~hool C"rt-.«n1. I ,dne\. (il1)'\ 
, .... C.1,-.cnc lMlp,lp 11,l'K' 

-... ...... ,ixc1rum o.e..t. 
1,,1,nlurdcr. I ,1,1..\,. ,;1nou, 01..,; 

dc;tkf"\ 

Rtddle "h, 11,o r1 of a game 1, 
~t nl a m:m\·IC\clkJ um.J,:r· 
groun d reJlrn~ v.11h trea,urc, 10 
he collected and ;1 nn ,1cnou, 
nn ¥ to he found. ,111d o rN ,md 
balrog, 10 be b,t1tkd v.11h .• md 
v.uar d, and 1r,1de r, 10 bc bar­
g.amed v.11h·l 

An adH·mureg_~1me 1h1,,,n·1. 
CH'n tho ugh 11 ha, a ll th e 
trappmg., of am cl.1,,1c ,1dwn· 
lure ,oo ,·,m: 10 1MO\l' . l· 11,1cth 
v.h :u 11 ,, v.cll. 1ud~e for 
\OUN. '\ ( 

Objectives 
You h,l\e been dum ped III the 
Mme, (1f Mona. and \OU h.nc 
lo find ,a v. ;n out I h:11 m 11-.cU 
m;n not 'l'~m hh · ,uch .1 h.1d 
th ing. MllCC the mine s arc the 
for mer han,iwut or Dunn a'nd 
the 1)\1.,lf't'' of I wd of 11\\: 
Rm g., ,md ,in: riddled" 11h j!.t)ld 
and11.·v.d, 

But 1h1•r1..··, ,1h, ,1,, ,1 ('.llt'h 
\OU ,·.111·1 JCI oul of lht• lllllll'' 
\Oot1hou1 f1nd1ng Dun n·, Rmg. 
and IU fn1d II \OU h.1H· to 
c , plorc do,cn, ,uul d \11cn, of 
room, \Ooh1ch m,I\ or 111.1, nol 
l'tm l,un mon,tt·f' , ou ,·.in 
t•11hcr figh1 or run .t\Oo;t\. hut 
e11hcr "''" Hm·rc gmn~ to run 
(IUI of ,1 reng1h ~-..,nl' f \If l,Hl' r 

In play 
The graphte'\ and \OU1K1, an.· 
001h111g, pec ial. You,i:mou11n 
on e of lhe ga me\ umpteen 
le\eh You can moH' nor1 h . 
~uthand~on,orupanddov. n 
,f )OU ,;;tumbl e on as1a 1rcasc. 

Each room 1s a plain blue 
Mjuareun11l)ouentern Then n 
either turns 't\h lle, losho"' th at 
1here ,, no thm g in'ld e, o r 11 
clear'\ 10 rc,cal go ld . or :1 
pearl. or an eme r ald , or. 1 ruh> , 
ora \Oo1Zard .or a Hader. or 

You ma, fin d , ou h;t\e 
,wm bled on the w ,;rp. "'h1ch 
"' h1,l., ,o u tu a ranOOm room 

There arc al\O dour, from 
1111\C 1011111,·. "' " " ·h \OU ha,c 10 
ope n h> u,;;;,ng up .... ;me of ,our 
,uenglh. or }Our monc~. or a 
'!>pell . "'h1ch )OU bu) fr om a 
"'izard 

Once ,ou ha,c nw,calc u­
latcd , runmng lo" on ~treng1h 
or h1ghon ¥>Ounds from bau le\. 
,our be,t bet ,.., lo find '-Omc 
irea ... urc and la ke ,t w a trader . 
"'ho ¥>111-.ell ,uu e:i:tr,1,1rcn 11h 

Verdict 
I ncH· r found the rmg .. md 1h.11 
v.:h af ter c,;plonng mo,t o f lht• 
J6 room, on cac.·h of "l',cn 
lcH·I, PIJ\Cd Cilllll(IU,h. ,h,, 
game coul d l.ccp ,nu ~rnng fur 
hour, And 11 maJ..e, ,t di.mgt • 
from th,· u,u;1I ,I\ le of .1dH'n· 
lure 

SM,.., Fawcett 
RATING 
l.sttftlapp H I flltflltflltfllt 
...,,....,. fl!lfl!lfl!I-
UMofmachlne fllt~fllt 
................ fl!lfl!lfl!lfl!I 

SPECTRUM 
Conquer 
the demon 
,._ ,.door, l ,m S,.- /X 
SpnuumJ"l K Priot V• :\II 
,,......_. ,ep1ul'IC' (',1mpu1m1. % 
llov.c ~ucc1 G;m·,hc.,d. hnc & 
\\c-Jt'\:IK\PP f .... Ca,..cltc 
._.V ........ llH(m.lolklll 
o.dltl \I.iii 011.kr 

Pl,t}mg .m ,uhc ntu rc g.unc ,, 
t he ncr1rc~1 )O U can gel 10 a 
S111ba d l~pe nf ,u~ag.1,• Hui 
once ,ou·, e p la,cd ;1 fc"'. thc 
..,amc c lcm,·111' l.ccp cropJ)lll!t, 
up are\C uco r ....-ar chof-.ome 
.. or, . "'11h .i woch of d:mger 
lhro\Oon 111 .ilong t he"'") 

Vd nor'~ Lair 1'!o no exception 
and g,,.c.., 11~ dose of the usual 
formula . 

Objectives 
fhc Blad \\ 11ard \ c lnor 1, 
abou t to rco1h..e lu, gh.1..,11, 
amti111on 10 ti..•e<>mc .i 1rue 
demon on earth lllcn· "onl} 
one hope for m,111J..1nd . 1h.11unc 
hr ,I\C ,1thl·n1urcrc.u11x·ne1r.1h.' 
\lclno r' .., ddcnce, an d ,urpn-.c 
him t,cfore me1,1mor ph0'1, 1, 

comp lete 
·10 1.il.eon \lclnn r, ouc.m hc 

,1 pnc, 1. \Oo.trr1ur or \Ooll.trd 
l·,tc h ch ,1r,ll·tc1 h.1, J, Hcrcnt 
,1rcng1 ti.. .111d"' "'•1knt'"c' 

lkfu rl· ,o o ,t.tr l ,ou·\ 1 hc1tcr 
d r,1v. ,1 m,1J) ,,r \11u'II prnh.1h l, 
l!d lo,1 \nd ~¥.; Hl'; \ drk1r 1, 
a masterof1llu ~o ns. 

In play 
l) rl''"-'d ,1, ., \l, 1rr11~r. I ,1111,t' d 
.111ht· luolol \11 I ll. t·,1rnml!, I 
1orth. t·luh.1nd 11ndcr h11, \\ 1111 
m, t1•11.hl11 I mint ·d 111\0o,1111,,, 
11,11111\\ 1'-1",,ll,!l' 111 1lw 11111111 
On .mn.11 I "·'' 111lll lh\· 

pass.age v.a" blockl·d "'11h th, cJ.. 
)Cllo"' \I.Clx and :h J..ed 'what 
"Ill you do1' 

Well. I hurn 1 lhe "'cbs an d 
do"'n drop ped a g1an 1 dea d 
Splder from the roo f - phe"' ! I 
hate spider. 

After gomg in and out of 
se,eral passage~ I 1..·ndc-d up Ill 3 
du sl) c.i,crn, da d1cd through 
\Oo1th crc,a,;;;!loC.., "' h1ch \I.Cf C 
,pan ned b) a ,m all bndge 
Bc mg car(' ful I en1e red 1he 
rommand ·examme brid ge· 
And (!.UCS\ \l.hal. II ""as an 
1llu,.1on. ano 1hcr ckhc ,h a,e 
and with the comman d ·E· I 
v.cn1 bht 

The next thmg I knev. I "a' 
figh11ngm, "a'' 1hrough fungu, 
grov.l h<i. lhea1rfillcd "'11h fungi 
spores and I " a'!- cho kmg 10 
deat h Dc ,;;;pcratc. I tncd 10 go 
nonh. -.outh , ca, 1. "' l""'I -

am"'hcrc' But m, lucl. had run 
out and III one ·,v.oop I v.a, 
cho J..cd to dc;u h w 1he , v.ect 
..ound of mu\lC 

Verdict 
I "'a' :1 ,urc ,u cker for th1, 
gamt•. each 11me tak m g on ,I 
t:hffrrent char.i cier Afll·r a 
"'h 1lc , ou lc;irn "here the 
pttfalls arc and ho"' IO a\t nd 
1hem . but 1herc's:d v..i)~a nc v. 
problem 10 rndle . 

Alt hough 1hcre ar en't ,m, 
~.r.iphu:-... tht• <lc...cnpt 1on, and 
U\C of Ol U'IC ,II de, .... 1a1111~ 
momcm, m.i~e 1h1.• .1d, cnnirc 
.111 1111erc,1111g g.,me 111 lll ,1, 
,..\nd .f ,ou "',mt 111,·onunu c tlw 
.1ct1n n ,mol ht·r i l,I\ ,ou t",111 
;ilv.,n,,,l\\'lllllll,l !X' 

RATING 
la stinca ppeal 
Playa!Mtk)o 
UM of machine 
0. erallwalue 

~dn Gt1ndiWft 

fl!lfl!lfl!lfl!I 
fl!lfl!lfl!lfl!I 
fl!lfl!lfl!lfl!I 
fl!lfl!lfl!lfl!I 

I'(' \l(•l"l\ll,I .. I IOl'1'1 



50 games for your micro Get Knotted! 
For a limited period we are offering 50 first 
class arcade games for the following micros at 
a special introductory price 

• Spectrum 16/48K ................. £8.99 
• Dragon 32 ......................... £8.99 
• Orie 1 48K ............ .......... ... £8.99 
e ZX 811 K ........................... £4.99 
eZX8116K .......................... £5.99 

As a further offer to readers of this magazine 
only we will give a FREE DATA CASSETIE 
with every tape ordered 

Other tapes are: 
• Defender48K Spectrum ••....... £2.50 
• Sam Slug 16K Spectrum .... ..... £3.00 
• Ten Games 16/48K Spectrum ... £3.00 

All prices are what you pay, post Is free 

Please send choquos/PO's 10: 

~ ANCO SOFTWARE 
25 CORSEWALL STREET, COATBRIOGE ML51 PX 

fCN AU<iUST'4·AUGUST I0. 198J 

With the latest creation from 
New Generation 

An action game that needs nerve and 
quick reactionsl Hurtling through a void. 
your task is to travel as long as possible. 
scoring points along the way. Be careful 
though as you will have to avoid your own 
trail and those of up to four chasers. As 
trails are left you will have to thread your 
way through, but don't forget the more trails 
the less space for manoeuvring. You will be 
terminated when you finally get caught in 
'the Knot'. 

For 48K Spectrum and compatible with 
Kempston. AGF and Mikrogen joysticks. 

'It is the most astounding thing you'll 
see for a long time' - Popular Computing 
Weekly. 

" 



PffiProgramCards 
Apple. Spcc 1rum, Drago n and BBC fans 
ha\'c some happy tapptng ahead or them 
this week in ProgramCards. PCN proudly 
presents a program of characccr. one for 
those of a musical ben t . and one for space 
cade1.s. 

Sound investment 
Sound 10 Light. for 1hc Spectrum. from 
Rupcr1Goodwinsof Pl)·mou1h.shows1ha1 
you don't need dmcs 10 disco. With this 
program all )'OU ha\C to do lS pul sound 
input from )'Our hi·fi 10 lhcSpectrum's Ear 
soc ket and )'our screen t hrobs colourfully 
in 1imc .,.,,,,h the music. 

We tried it with a range of musical 
inptlls. from Albeno y Los Trios Paranoias 
to Frank Zappa. and were sui tably stage· 
muck. 

A place in Space 
Space Dock isfor 1hc Oragon3 2andcomcs 
fr omStc\'c Trin crofS1okc . Yourmiss.ion,s 
to dock your spaces h,p ~uettss fully. which 
sho uld be useful practice for"' hen Dragon 
brings out its Rock et Booster perip hera l. 

Until then you can make do with Space 
Dock's entert a ining sourtd facilities. 

Rodn ey Soon of Buck1e. Abe rdeen· 
shire . has produced Dotte r for the Apple II 
and fie. I t's a puzzling ga me for the deep 
thinke r. so plug your expans ion card mto 
your grey matter's logic ba nks befo re you 
try it . 

Last but not least we have the sec:ond 
par t of A Ph illips' charaC"ter defi nition 
uti lity for the BB C micro. Model A u~rs 

PCN ......,_ Elltar 
PCN •anb )OU . That 1s. ,f , ou can 
undtn.tand tmd e,plam ot her people' s 
progr;,;m!o. )f)Ot a bug. m 1hf: hc-arl of a 
listing. ha ,e done 11me on a number o f 
mK"ros running different d1alecls of Basic 
and ha,e more than a pasl>1ng b.m,harit) 
.,.,,th Pa~al. Forth and ot her poJX!lar 
laniuages 
lfth1 !i sounds hke )OU . .,..nte with CV to: 
Cyndy ~hie s. Editor. Puso,iul Compmer 
Nr•n. VNU . E,el) ·n llous.c. 62 Odo rd 
Street, London WIA 2110 

will find the nccess.ary line changes along 
with the fim part of the program . 

A RUN for our money 
Wepayforpublishedprog ramsonas liding 
scale which take mto account length , 
c:omplexity. originality and the program· 
mingskilldcmonstra tedinthcprogr a m.So 
why not gi,·e u.s a RUN for our money? 

As well as the cash. )'OU r ccehe the 
sat isfaction of seeing your byline on the 
ProgramCa rd - which will. of course, be 
snipped out and filed away in the libraries 
oft housands of micro enthusias 1s th rough· 
out the c:ountry . 

Se nd you r contribution, on disk or 
cassctte. togc1herwitha plainpapcrli sling 
and brief su mmary notes to: 

,,,1?/:v.::~~~.56Ff J':f~~t$1~c"c~~ ~;~~ 
WIA 2MG. 

Alldisksandcassettes will be returned as 
soon as possible af ter eval uation 
J>Ybliution, a1 our expense. 

Card1 of3 '-----------------. Dotter 
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Apple II, II+, lle 

WJ:.:~.-
AUlhor: Rodney Scott 

130 HOHE 130-180 
14 0 INVERSE : PRIN T " 
1~ SPEED• 1:50 
l bO PRINT " D O T T E R •.••. . ••• • •••. " ; t SPEED• 255 
17 0 PR I NT " 
180 NORMAL 
190 PR I NT 190-290 
200 PR I NT '"ELI MINATE THE DOTS BY /10\IING THE CURSOR .. 
21 O PR I NT .. OVER THEM. l F YOU HJ T THE WALLS YOU CRASH 
220 PRINT "VDU GAIN TWO BONUS l'tOVES FOR EACH OF THE" 1 
230 PR I NT "DOTS ELJHINATED. " : PRINT 
240 PRINT "REMEMBER - YOU HAVE A LIMITED Nt..H1BER OF'" 
250 PRINT "'10VES. THE CONTROL KEYS AREr -" : PR I NT 
2 b0 PRINT "; l "•UP : ' M'•OOW Nt ' J '• LEFT:'K ' •R I GHT." 
270 PRINT r PRINT "PRESS ANY KEY TO BEGIN" 
280 GET 1•1 IF J• • "" THEN 280 
290 C • 41 GOTO 320 
300 C • 1:51 
310 IF C • 15 THEN D • 14 
320 HOME : GR : POKE - 10 30 1 , 0 320-330 
330 SC • O:COUNT • O:HO • 210 
340 GOSUB 530 340 
3:50 GOTO 720 350 
3b0 COU)R• 14 360 

Set up ac::rNl'l and inleial 
values 
Perl0rm bOatd maze routine 
~ k) random dOIS routine 
Setpbiyer'acoiout 



.~...:;; • 64k RAM UPGRADEABLE TO 128k. 

-/ /• CP/ M-86 OPERATING SYSTEM RUNS 

__.. A WIDE RANGE OF SOFTWARE. 

• 8-b /t OPERATION NOT AFFECTED . 

• ASSEMBLED & TESTED. 

• FITTING SERVICE AVAILABLE . 

plus16 for the OSBORNE 1 with singleordoubledens ityd isk drives includes all necessary 
connectors, mounting hardware and full installation and operating instructions. Requires 
CPIM·86 operating system (sold separately) 

Software ·Publishers M1tco1E corrAsE, K1MB·s R10E, ASco1; BERKSHIRE 

Please send me: 

__ plus16 co·processorboards with64k RAM 

__ plus16 co-processorboards with 128k RAM 

__ p lus 1664k RAM upgradek itsonly 

_ _ CPIM-86 (on single-density5 v.,• disk) 

__ CP/M-86Manuals(D ig ita1Research) 

£395.00 

£450.00 

£60 .00 

£95.00 

£35.00 

Total 

All pr ices srelnclus lve lenclosechequefo r: £ -----

D More p lus 16 details please D Tell me how I can become a plus16 dealer 

D Send me details of plus16 fitting service 

Name : Daytime phone number: __ __ _ 

Address : _________ ___ __________ _ _ _ _ _ 

OSBORNE 1 ,s a registered trademark of Osborne Computer Corporation 
CPIM·86 is a registered trademark of Digital Research, Inc. 

PCN A UOUST 4-AUGUST 10. 198.l 

" 
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370 X • 1: Y • 38 
380 PLOT X, V 
390 GET I S : I F JS • .... THEN GOTO 390 
400 COLOR• 0 1 GOSUB b40 

4 10 lF U • " H " THEN Y • Y + 1 
420 IF 1$ • "K" THEN X • X .. 1 
4 30 IF Jt, • "l" THEN V • Y -
4 40 IF 1$ • .. J" THEN X • X -
4:50 NO • 110 - I 
460 VTAB 22: PRINT "MOVES LEFT ":MO;" 
470 IF SC • 50 GOTO 890 
480 IF MO < • 0 THEN GOTO 800 
4 90 COLOR• 14 
500 GOSUB b°'O 
!510 GOTO 390: REH RETURN FOR NEX T HOVE 
:520 REH SUBROUTINE FOR DRAWING BOARD 
!530 COL.OR• C1 VLIN O, 39 AT O 
!540 VL I N O, 39 AT 39 
:550 HLIN O, 39 AT O 
~O HLIN 0,39 AT 39 

SCORE;": SC," " 

!570 HLIN 1.2 AT 32: HUN 8 , 32 AT 32 1 HLIN 1 1 26 AT 26 
~O HL I N I , 7 AT 20: HLtN 13 , 33 AT 201 HLlN 6, 13 AT 14 
:590 HLIN 37,38 AT 141 HLIN :St,33 AT 81 HL I N 8,38 AT 1 
bOO VLJN 1 ,8 AT 6: VL I N 1.8 AT 7 
6 10 VLJN B, 1',' AT 2:5 1 VLJN 1 .14 AT 19 1 VLIN 8 1 19 AT 13 
620 VL I N 9,19 AT 3 1 : VLIN 21;31 AT 32 1 VLI N 26,38 AT 38 
630 RE TURN 
640 REH REMOVES DOT ANO GI VES BONUS POINTS 
6~ IF SCRN( X,Y) • C THEN 830 

370-380 

470 
480 
490-510 

650 

SelP'9 ye(1pos,tion 

Key input state,ment 
Perlorm dot erase •nd SCOfe ..,.,..,. 
-loop 

CheckperfeictlCOt'e 
a-...,... .... 
Puts P'9yef bade 00 la'Nn 
and return fof next move 

Aouboe to draw board/maze 

Card 3 of 3 -----------------. Dotter 
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060 I F SCAN( X . Y) • 9 THEN MO• NO+ 2 
670 IF SCRN( X, Y> • 9· THE N PR I NT CHA• (7> 
680 IF SCRN< X, Y> • 9 THE N SC • SC + l 
690 PLOT X, Y 
700 RETUR N 
710 REH SUBROUT I NE FOR SETTING RANDOH DOTS 
720 FOR I • 1 TO 50 
730 VY • RND ( 4 0> * 401 XX • RND (4 0) t 40 
740 IF SCRNI XX , YY> • IC) THEN GOTO 730 
750 IF SCRN< XX , VY> • (9) THEN 730 
700 COLOR• 9 
770 PLOT XX, VY 
780 NEXT 1 
790 GOTO 300 
800L0•50-SC 

660-700 

710-790 Routine to ptaoe rW1dom dots 
oo board.'maz.e 

81 0 INVERSE: VTAB 122> : PRINT YOU RAN OUT OF HOVES '''-"1LO;" DOTS LEF 
T " 

820 NORHAL : OOTO 840 
830 VTAB <22>: INVERSE : PRINT YOU CRASHED • • '" 1 NORMAL 830-&4() 
84 0 FOR I • 1 TO 1000: NEXT I 
850 VTAB (2 3): PRJNT "PLAY AGA I N (Y/N)";: INPUT J $ 1 PRINT 850-880 

860 IF U • "Y" THEN GOTO 320 
870 I F U ( ) "N" THEN 850 
880 TEXT : HOl"tE : END 
890 SC • SC t- MO: INVERSE 890-910 
900 PRINT" YOU DID IT SCORE1" : SC;"" 
910 NORHAL : GOTO 840 

Prompt and respons41 tor --



When one World beater meets another. 

QX-10 
THE lltlNAII CONPATJaLE 
au1on:11 NJCBO 

l§~i·:~· 
E xb ool'd inory product . 
E xcept ionol quality . 

W.:i~~-!/~ 
FiMone · 2730. T•leic 88l4l69. 

greater d•tu.itiOQ, 16 I ,oom. and 1pec:ial .u.ct.. Nol to men1ioa a ~· 

:;!~"A ::1..·.~unJ!!::\ ':'~= oraphia to be._ 
t££~

08tRSmcr;:;:;:~in::c::!a~~~~= =·~ 
prototype iDtedac:., Clock aft<! colendcu w,.th full battery bock-up 
compt. .. the ..,.1.a:1 . 

C(\Mlt~ c:.a~.::: :::~= !l:m-u:t:-dri~ :::::1 ol lugll 
The OX-10 ie the compi.te dentop 1r11em thtrt ~pteMnt1 nceptionol 

~u e lor money al t:1735 plu1 VAT 
We call it compobbihty You will call ii the incr.chbt. OX · IO 
Aak to - ii ng:ht awoy - 70!.I ca11' 1 a&rd not to! 

r---------------
1 § ~ ~ :!•;::=:: ~ ~~x~~' ~ ,wckin I Nam,._ _________ __ _ 

I ~::_-,-- -- -------- - --
1 .....,.,,._ ___ _ __________ _ 

I r.> I -- - ---- -- - -- ..,,-•. -, 







PffiProgramC.rds 

~~~~ to Light Card 1 of 3 
Sinclair Spectrum 
S~ectrum Basic 
Apptication: Entertainment 
Author : Rupert Goodwins 

A dever program generating eoloored patter ns using the EAR input from tape, incorporating a rMChlne code IUbfOubne 

I LET •1 ze•32500+3:.!76B • o.·E.u ..:.5 33 ..:OU) 
10 CL EAR •1 z•-1 
12 LET • 1 ze•32500•32768 • (f'EB 23733. 200) 
13 LET b•k•01 LET bor•01 LET p• •O 
15 LET bo•O 
20 FOR f•si ze TO •1 z•-+45 
30 READ • : P()I, E f, a 
40 NEXT f 

1-15 Find lizeof RAM, ad;ust RAMTOP, set up variables 

20-50 

50 DATA 17 . 255, 3, 33 , 0 , ea . 1. U, 3, 2 19 , o. o, 230 , 64, 137, 2 0 3 . 31 . 79 . 05, 32 , -12, 119, 35, 0 
. o. 27, 175, 130, 40, ~ . 24, -26 , 219, v, 203, 7 1, 200, 58, 120, 92, 230, 7 , 211, 25 4, 2 4, - 46 

I~ REM LO OE, ~9 100-221 AEMsshowZ80codeJortheroutine Z80p,ogrammers 
110 REM LO HL, 22528 shouldlollowth,seasily 
120 REH LO &C , 0007 Otheracanlgnof•rt.ori.arntromit 
130 REH IN A, 0 
140 REM CPL/nop 
150 REH ANO 64 
160 REM ADD A, C 
170 REM RRA 
180 REH LO C ,A 
190 REM DEC B 
200 REM JRN Z -12 
210 REH LO (HLI , A 
220 REM INC HL 
221 REM NOP 

PffiProgramC.rds 
~ to Light Card 2 of 3 

222 REM NOP 
230 REM DEC DE. 
240 REM XOR A 
2:50 REM ADD A, D 
260 REM JRZ 2 
270 REM JR -23 
271 REM IN A,l, 
272 REM BI f O,A 
273 REM RETZ 
274 REM LO A , (2:-6721 
275 REM AND 71 •nd lt 
278 REM OUT 254 ,A 
27'9 REM JR ·41 
280 REM Al I •b•ol ul•• 1 n 
285 GO SUB 3U001 CLS 
290 RANDOM I ZE USf< u z• 

1000 CLS 
101 0 PRINT "Sound to light" 
1020 PRINT • • "Opt1on•1" 

0£.CIMAL' •' 

10 ::SO PRINT '"""B""• Mult1colour•d border"' """ L ""• Bl.oc~ bOf""d•r" 
1040 PRINT "" "W"".:Wh1 t• b•cl ground"•"" "0"" • 0,11,rl b•cl grou nd " 

222·280 

285 
290 
1000- 1160 

1050 PR I NT """P""""P•l t.•rn•d b•c~ground"' """D""•Or d1n•ry b,11,ckvround" 
1060 PR IN T '' "Pr••• lh• button• you W,ilOt, fol la...•d by ENTER" 
1100 IF IN• EV••"p" THEN BE.EP .1_1:;i, 181 LET po1•l 
1110 IF I N• EV•:."l" THCN &E.EP • 05 , 71 LET bor•O 
1120 IF JNt EY•• " b" THEN BEEP . 05, :Ou1 LE.l bor-•7 
1130 H· IN I EV••"w" THEN D£EP .0 5 .1 01 LET bAl • 47 
1140 IF INI EVt.•"d" THtN " BEEP .05,15: LET b• l •O 
11 50 IF INt EY••"o" THEN BEEP • 05, 20: LET p.a•O 
1160 IF CODE 1NtE V• • l 3 THEN BEE:F' .05,:l51 00 TO 1200 

Goes'° hual page c.,.,......,,. 
Present options and accept WlPUt 



~ProgramCards 
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1170GOT011 00 
1200 POKE a 1ze+-1 1, b•k 
12 10 POKE a 1z• •4 1 ,bo,.-
J 2 1:S CL S 
J 220 IF P ill THEN GO SU B 2890 
1230 GO TO 2-iO 
2000 STOP 

1170- 1230 
_.,..,.... 

2890 FOR f •:5 TO :50 STEP 10: CIRCLE 70 , bO, fi CIRCLE 14 0,110 ,f : PLOT 100, :50 1 DRAW 
f , 70 : NE)( T f 2890 Draw bac*groood pattern If required 
:2CJ00 RETURN 
3000 REN >>>>>>Ins t,.-uct1on a 
3010 BRIG HT J I PAPER 0 1 BORDER 01 JNK 7 : CLS 

3020 PR I NT " • • • • • ••••••• • • • • •••• • ••• • •• • • ••• .. 
3030 PRINT " • •• ZX Sp• ctr-u • Sou nd t o light ••• " 
,3040 PRI NT " ••••• ••• •••••• •••• •• •• •••••<• •<• " 
3 0 :50 PRIN T 
30 60 PRINT 
3 070 PRIN T "Conn ect the EAR •ock•t t o • 
r-da,.- or- •c ,.-o•• ill loudapeilll •r-" 
30 90 PRINT 

3000-3140 

309 0 PRINT "B• c•,..• ful 1 not to ekCCHid •bout 2 Willtt • 1n." 
3 100 PRIN T "AdJu•t th e vo l uMe •nd tone contro l s for th e -ast ple•s 1 ng p ic t 
ur-e. " 
3 1 10 PRIN T 
3 120 PRINT " To •ltl t ,.- t h e mode of·ope,.-•t 1 on p ,.-••• ""CAPS SH IFT "" which will 
t u ,.-n you to the option • s c,.. •• n " 
3 1·30 PR I NT • "P,.-eas •ny button to GO'''" 
3 140 PAUSE 0 : RETURN 

Space Dock . Card 1 of 3 
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Dragon 32 
Dragon Basic 
Applk:ation : Game 
Authof : S1ephen Trine, 

10 CL S 10-20 
20 PLAV "T20; 0 2 L4 GG ; L2GOL4BB ; L2BGL4GB; 03 L 2 0DL4C02B; A" 

40 PRJNT: PRINT " NEED I NSTRUSTION S (V / N ) " ; : I NPUTZ~ : JFZSs" N "THENGOT070ELSEGOT 050 
50 CLS : PRI NT : PR IN T"T HE OBJECT OF THE GAME I S TO LANO THE SPACE SH I P ON THE LI 
NE US IN G •a• TO THRUST UP ANO " A"TOTHRUST DOWN.G OOD LUCK' " : SOU ND9 , 9 :FORl • 1T OS000 
i NE X T I 40-50 Promc,t Ind respontt, for Instructions 
60 RE M SET UP SPAC E SH J P 
7 0 DIML( 9 1 9) 
80 DIM AS <9> 
90 DIM C <9 , 9) 
10 0 A'S(1> •"00 0110 00" 
110 A$ (2) •"00 111 100" 
120 A$ (3)•"00 11 1 100" 
130 AS <4 >• "011 1 11 10" 
140 AS (5) •" 01011010'' 
1:50 AS (b ) •"0 10 00010 " 
160 A$ (7)•"0 1000010" 

1(:,0.160 

OIM "1'ays to hold apaceship gr9')hlcs 

Grap,ic:s strings for speoeshlp 



ots of micro magazines 
pretend to take compute r 

games seriously. 
But seriot:1sly, as a person 

with the perspicacity to read 
this ~agazine, you know better. 
Yet you still want to play games 

_____ _. with your micro, rather than let 

your micro play games with you . 
So that 's why from July 

onwards, you ca n buy a special magaz ine 

published by VNU called 'Personal Com puter 
Games' which will help you do just th at . 
No matte r what micro you own, ' Personal 
Compu ter Games' will te ll you everything you've 
ever needed to know about the ga me s you can 
play with your m icro. 
And the wherewi th al of playing them. 
Make s ure you don 't miss out . Shoot on down to 
your newsagent, or use the coupon below w orde r 
your copy. Now! 
And start winning. winning, winning. 

r-o ~ nc':e :: h::.:: .'::a::'lO::-'rso:' eo': u~ o= - -

I for£1 .35(P&Pim ::lusive) 

O I enclose my posta l order payabl e lo I PersonalComputerWorldfor£1 .35 

O Please deb it my Ame n can Exp ress/Access/Barclayca rd I (delete where not applicable) 

I Account"°-------- -------- ­

I Sign ed 

I 
Name _ _ _ 

I Address _ _ 

Please send this order. with your remittance to : Perso nal @ I Computer World, Circula tion Dept. . Freepost 38, London o,.,,.~ 
WIE6QZ. 8. .T 

L----------"" 'SJ:> 
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170 AS <B> •"(H0 0 00 10" 
18 0 PMOOE4, 1: PCL S 
19 0 FOR X• lTOB s FO RY•lT OS 
200 K•0 i IFMI OS <A• ( X) , Y, 1 >• " 1 "T HENK• l 
2 10 PSET(9+ Y ,9+ X,K) 
2 2 0 NE XTi NE XT 
2 30 GET< 10 , 10 )- ( 18, 18> , C 
24 0 PC L S 
2:50 SCREEN 1 , 1 
2 60 C IRCL E(2 0 9,32) , 1:i , 5 : PAI NT<208 , 33> , 5 , 5 
2 7 0 LINE (0, 1 5 5 )- ( 15 , 170) , PSET, BF 
~ 80 LINE< 255 , 165 ) - ( 205 , 170> ,P SET,BF 
290 LINE (9 9 , 171 >- < 109 , 17 1 >, P S E T , BF 
3 00 LINE<0 , 14 5)- C10 ,1 55 ) ,PS E T , BF 
3 10 LI NE( 2 5 5 , 15 5)- ( 2 15 , 165) ,P SET , BF 
32 0 A• 15 00 
330 TH •0 
3 4 0 F • 20 
350 V•0 

170 
180-220 

240-310 

3 60 F ORZ • l T010: FO R0_-1 TO H~ : Q•R NO (255)- 1 : W•RND < 152) - 1: PSET CQ+Z,W+O, 5 ); NEXT1 NEXT 
3 70 REH THE DECENT 360 Ofawstart ln ~ 

3 8 0 J • 15 0 9- A: K• J+ S ~ = ~~ti::reenuslngmemoryarriy 
3 9 0 PUT C11 0 , J) - C11 B , K> , C ~ln llne230 

lia.ProgranCa,ls 
Space Dock Card 3 of 3 
8322S03l3 

4 0 0 PUT <11 0 ,J )-( 11B, KJ , L 
41 0 LINE <O, 170)-(255 , 170) , PSET , BF 
4 20 At • I NKEYS 
4 30 lFAS •"Q"T HENT H• TH- 1 
44 0 I FAt •" A " THENT H• TH+l 
4 3 0 REH D I D IT CRAS H 
4 60 V• V+TH /5 
4 7 0 JFV' ( 0THE N490 
480 A• A-V 
4 9 0 F •F- TH / 10 
:500 IFF < OORA( 13!50 THEN GOT 032 0 
310 GOT03 8 0 
3 20 CL S s I FV ( 5 AND F >0 THE NGOT0'57 0 
3 30 PR I NT " YOU CRASHED WIT H FUE L " ; F 
540 PR I NT " AND AT A SPEED OF " ; V 
55 0 PLA Y "T 2 ; A; C ;D ; F ;A ; B; G" 

........ Endof_ lO __ 

560 PRINT " WOUL D YOU L IKE ANOT HER GO YIN"; : I NPUTH S: IF HS•"Y" THEN GOTO 190ELSEENO 
37 0 FO RI • l T01 50 : NEX T I : PRINT"YIPEE YOU ' VE LAND ED !!!" 
:580 PRINT " WI TH FUE L ";F 57CM10 
390 PR I NT " AND A SPEED OF ";V 
600 PL AY" Tl :5;A; B ; C;D ; E;F;G" 
6 10 PRINT " WOULD YOU LIKE ANOTHER GO Y/N" ;: IN PUTN •: I FN $•"Y"T HENGO'r0 180ELSEEND 



DON'T JUST STAND THERE ••• 
~~ 

USE THE FAST LANE 
28th September-2nd October Barbican Centre, City of London 
The PCW Show is Brita in's most 
popular micro event. Hardly su r­
prising, with over 200 exhibitor s 
showing an exciting range of 
micros , software and peripherals 
- for business and co mmerce, 
education, science , industry and 
the home. 

But if you use a micro at work 

(or are thinking of buying one) 
you ca n avoid the crush. Just clip 
the coupon below and se nd ith 
with your business card and a 
cheque for £2 .00 (normal price 
£3 at the door!) . We'll send you a 
special "Fast Lane " ticket. And 
yo u won't have to play the wait­
ing game . 
------------------------------------------------.. i THE FAST LANE ' 
: Plese send me one .. Fast Lane " ticket to the 
! 6th PCW Show. 
: I enclose my business card and a cheque 
: for £2 .00 made payable to the " Personal I Compu ter World Show' . 

l ~~~~Ess: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
! ::::::::::::::::::::::::::::::::::::::::: .... 
! Send to Amanda Stephens 
: PCW Show, 11 Manchester Square l London W1 M SAB 
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ORDER FORM 

To: Deportment EP 2 
Goo<&• Philip Senn= Ltd 
AmdoleRoad. 
Wick. Littlehlmpton. 
WettSussox 8NJ77EN 

Please send-me copy/copies 
of 35 EDUCATIONAi.PROGRAMS FOR THE BBC 
MICRO by IAN MURRAY .. o .55 PMCOl>Y (post pa id) 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murray 

Here is a selection of fully documented 
proa,ams ranein& from mathematics to 
aeocraphy, history and eeneral science to 
spelling. 

Desisned for use in schools. colle&es- all 
procrams have been checked in a classroom 
environment- and at home. this book will 
allow you to put your BBC to work as soon as it 
is unpacked. Each provam makes full use of 
the BBC micro's remarkable eraphics 
capabilities and toaether they provide a 
useful insi&ht into programmin& techniques. 

£6.95 (paperback) 24Qpp 

Ava,talJle tlrOUflf> an good bookshops but d you 
expenence any difficulty please~, ,n the form 
below. 

I enc k>se my chequ e/ port.al order for L _ __ _ 
(Please make cheques/postal orders 
payable to Geors e Philip} 

"•"'"-------- ----~ Address _ __ __ ______ _ 

l'(lr,j' AUO UST4-,AUOUSTI0 , 19113 



O ubad kttps ,·ou In toudl •ilh mthu.slasts throu&ho,ut the UK. II 
h dMdcd Into dubs and u.stt croups . We publish a IIJt of tht:w 
1roup1 on alternat e • ·ff&J . This • ·ffk dubl an ll,;tcd 
alphabdkaU y by tOUnty and town. F.Kh wttk •'e rocv.s oa u 
lndhidNI d•b or lf'OIIP • ilh • fty4ft·lM-•-all rTPO"· tr rour 

MSOdallon hutomtlhlJtaspedal on the •nda or llyou ' ,·cjust 
1tartcd a new one, c»ntact us at Cl11b,,tt, P1norta1Co'"PIUuN1ws, 
VNU, '20xford Strttl, London WIA 2H C. 

TbcdubsUstJnc lsbucdoat.h.at ollhc AMOd.aUoftoltAmpu1tr 
Clubo. 

Sub-groups on-line 
Lona, cool ptnts were bcmg downed by 40 
or so members of the West London 
Personal Computer O ub at the mcetJn& I 
attended in the Fo.x and Goolc, ll an1er 
Lane. London WS. 

Seven mcmbcrsa1vcdemo ns1r1tk>nsof 
their machines 1n a 45-minute session 
compered by Neil Cryer , a founde r 
mtmbcrandm1Cf'Oauthor.111Cequ1pmcnt 
ranged from • ZX81 to a multl·board 
syue m and Torch Z80 disk dnv ei . 

Membership of chis 4~·ye ar-old club 
has taken a tur n for the better now that 
mecunpare held once again It the Fo.x and 
VO()!§C:. Members met for a 11rh&le at the 
loca l Poly. and ,..hilc that had far more 
f11C1l11tcs it didn't have the pn1.s, and 
membership dwindled. There are now 70 
members and it's s1ill growing. 

The club is not only bloonuna but 
actually sproutin& plenty of enthus1uoc 
sub-groups. For 1Mtanee. the BBC Group 
hunowou1arownmc mbcn'11thn1rooms. 
and that too meets 1n the pub. 

Treasurer Graham Brain. also a found­
er-member . i1 a little anxious lest the 
su~groupslolctouchwith the club, Tothi5 
end, the CP/M Group's first pro)CCI as 
del.lsned to be available to all dub 
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rncmbcrs who have a nucro. a phone and .oo. 

Mr Brain explaine d : 'We ••ant to 
develop • CP/M machine 'Arhich, if mem· 
bers have 100300-Nud modem, 1hcycan 
use it 10 act 1CttSS to club news and e,·ents.' 

He tw Mmilar hopes for the d ub's 
uuc.ndcd 1nvolverncnt With the new Bren1 
lnformatton Tcchnolop Centre.. whlCh 
opens 1n ~ptc.mMr at nearby 
S1onebridge. 

This i1 being eagcrl)' anticipated by the 
new Hardware Group , which will be abk 
to act 11 more cxouc: piccc.s of equipment 
wch IS 05Cllk>scopc.s and ICSI equipment . 

It a.me u no surpme 10 lca.m that 
tnrorrnaoon Technology Exchan&e Cen­
tres will be the subjca o( September's talk 
at the joint meeting with the British 
Computer Society from Grcenford . 

Othe r rn«tinp in the near future will 
CDVcr programming principles , 280, Rcw­
tc-1 and assc.mbly lanpaige procrammina. --
.._. W~t London Personal Computer Oub 
V- Fox & Ooolc, H•Jlltr 1....anc. Loodon, 
w s ....... Araa 1\laday ot cad! rnontll at 
7 45pmt.lact QrahlaBnm , 01-9978986,or 
Neil Cry,cr.01,9979437 

...._ liulcotll a.iwt WA7 6'G 
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Ptlltpit02125$13,13 SCrtlt..llun*y.llncs . c:r.c.. . LondonNW5, 0t-48$1$S1 room Mr AndrlwS. WONOP "87327 n • 
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Micro Computer Disks Ltd 
Computer supplies for the end-user 

LOWEST PRICES FOR HIGHEST QUALI1Y PRODUCTS 

MAXELL FLOPPY DISKS 
DYSAN FLOPPY DISKS 
MEMOREX FLOPPY DISKS 

prices from £18 .60 per box 
price s from £17. 50 per box 
prices from £13.50 per box 

Ribbons (over SO varieties in stock) 
Multi strike High Capacity Ribbons £1.95 each !! 
Diablo/Qume Daisywheels only £3.95 each!! 

NO MIDDLE MEN! NO FRILLS! STRAIGHT FROM THE WAREHOUSE! 

0990 23002 
M.C.D. LTD 8 DOWER HOUSE, TRUSSHIL, SOUTH ASCOT, BERKSHIRE SLS 9AN 

GALACTIC ATTACK 
S,A(( MISSAOH 
LUNAill L-'NOEIII 
' LMMAIOI.T 
STAIHIUlt 
lt AOAII LANOING 
ATTA( lt( }t 
GALACTC OOGflGt H 
ZION ATTACK 
IVASIV( ACTION 
o,o 
IOGGLU 

"'"'°"" SltlJUM' ._,. .. 
OLOIONU 
THINtC( 
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~ 
_.. ~Us«Grouc,JM~. 
121T ...... So,row,onAold. 

__ ...., 
........ Comllu*ClullContact 
Nrdf#Hiioffl .11 Annulwmtlose, 
ThtdoRl, Norfolri MlllludlSltufdlo/ . 
Solll•kl(kttm 
._._ • ....W Compulill'Cllltl .... 
IIMicklMScnool.Wtsffilldflold, 
TOft'#OCNI. EastDlrlhlmonM1YMCOl'ld 
~11730pm Coiut! Mrs fnn 
Cook. Dlnhlffll7732 
t.l lCI- ComputlrUUr"• GrOUClffllllS 
II C,tome Conm.iMyc.r., TIIIDl1Clfl 
unt .~ GilRljzl,NSCBlnlOtcts, -S..ill ...... CoffipuWGroupffllltlll 
AncnorHouu,Moa:ln , Towcm111', on 
Wtdnlsdlys•7 30pm ............ 
.......... .,C.....,CW,,.. llupert 
s.61 , StJDnn'1Colllgt, Oxkwd0X13Jf' 
..._ ll'llllSIIClarll'ldOnl.lO,Pwk:s 
!loaf Cbtord, MtyWlekdumQMrm 
Ruc,wlS.. , St..lof'ln'aCollgt, Oxtord ...... 
..... PlrlOIIII Compuw Dub Lin 

--"""' ·"""' Coul1lnlJ,NrAIMngdOn, 0xon0Xl•.uJJ 
...... Comc,utinoQubn.-•Swan 
Hotll. East llllly, on IN 1«:0nC1 Tlllday 
fl'IOnll'I MIM~ . BIMrl. Scultl 
SCJ1tl.Btulluly.p,.cta,t.Oxon0XI IOJU --........ a Dllllrkt M.aocompuw Qub 
ffllltlMo.oc..nEduclbonCtntrt.l tiwtr 
Blldetord . Luclcnil.on 'hl«:Onel~ 
OlmontuH:,()pm 
~ MICtoCluoffllllSat 
SllrtwSOulyStwwllonce1fflOIICII MtV 
"'- · t h'IW)' DDM. SMtfl MNoows. 
SlvlWSOulySYI 2TP 
T"'" Colnpvlt, Qub meets at Ttltonl 
ITEConMot*ff.lipm ..lonl'IM\ll'llft¥, 10 
llridwnolt. ~.Ttltott!Tf31Tf ..,,,_, ....... 
....,,IIZII Club, Tim ,0.,... , Compulw 
c..rcr., YIOVII CollQil, YDI , Somlnet 
¥-' Coffip,IIWDull DGC.-nngton, 2 
~ftold .Y ..... , 8A21SXJ!I • 
ST.,._ 
...... ~Club . fflllllll:A1$1191f 
Comprthnrw School. ~Tfft , 
Staffl.~onTUlldlyRlx 
CtYnnWOtltl. 09353 1n10 
r..-.....c.......,cw. o1Nor1t1 
Slatb«.:aonlNIIWdWldnlsdly 
monl'I JAal, \StilStrell , HldnlstOnl, 
SlaflordslwtWSIZSDS 
ICl. ......... lnncftMooQub,cfo 
WBA Ec:dlllont, 2t lrowr.l.n , 
Tlffl'WOl'll, Stafts 
,_,.., t.ompu.,CluD, Timllllnflll, 
32MillonA'IWIUl, l.lrflll0$ , Tnworfl , 
Stlffordstml791JG ......... 
....,.... Hom1 Comc,uMr Group M1111 
IIAllc:tlQ,Houu, Mollln , Towce&llr,11 
730pnt ConllctSlffillnClltt,13 Waling 
5trwt.TOWCNW, NotttllfttlHfrj1271ia, 
0327S2191 
..... ~Qubffllltl 
~MfSPratl , Ci11~1 S 
l.OWlflffd~ . lPlwid'I -......_. CompuwClulltn11t1on,.IISI 
Thul'ldrf ol momll CocUd P ,.,_. , I 
Corti Dost. Ashtud 
0.., Microc:omputerl.lMtlGfGUP Contad 
CMI Mnn , 3 °'*POf1I Dost , [oiloffl , 
&.,myKT17W 
n.-v_. eo....,.,CMilNlllkl 
Griflt!Pub. ~PhllWam , 
Rud.ng594&74 
l'- W.., Arn-.lrC,ompvle,Club 
n1111tGntlon , CMrsrwn. on,. h 
Tuesdlyofmonltl lnlnOulrm , ZS 
~ . Clmblrllr. GU1SIMA, 
~22 11111 
, ... Miera Club. OM DI SM. 3111 
~Road . EMII. KT190SU 

" 

r ..... tomputwau1:1.n111• 
FlfMlfflll!FormCollQe. Mnr"Road, 
Flml'llffl ,onlbl MODndWIC!ntM8yOI 
mon111Ad.amStlarp,14ThOfflRoad, 
~.flml'llffl .... .....,.Com!MW CM>lnNtlal 
Plddock Aaom. °'* Mail'! Putllic ltailtt , 
luqNm . Gulldbd, lbl lint ~OI 
ll'ICWIGICml~.048311121 
rTMC......., aul:lfnN!lonf'*tl A 
8ond.S4Flrl'Nf'IIIRoad. Gulototd, SIHrr; 
Gl.12Sfi'E. 04M&2035 
C11J'-- !Mltl011~· ·10p,n 
PGolotl\M,POlox100., Sl.lttldon. KTS 
!HY 
..... ,..,.,. Ccwnpi,ner(Jubmeets• 
c:..mllAta,y ,StMic:ha&IIW.,,SIHrey, 
onlbl lltsl FfW)'Olftlllflet'l111ipftnt 
MCOnOancl--lundlyOlinanlfl OM 
Wll:lnf01-f.'23102 
............... Compl.lllJU..Gl'oup 
Mwls11 ..... Grangec.rtrt.Mdlurll.• 
7pman .. MCOndandtaur1ttThun41rcrf 
MrylllOl'CI C.ontactVIIWtslOl'l,111 ......... ,.,. 
.......... '-- Compultf<MII, 
1M1 StuM1. Ill Miyblr A'l'lflUI, Wartmlf 
Plfk.lCT47SJ 
......... -.wt Mlcrac:omputetOUb 
ll'INIIIIRostW......YCMf\Cnrl , 
~Flold .Wof1twlg, onllmn 
Sundlrs 11n-1pm I Thoma , 11 
Glmon Aold, Worll'lq , W Swax. lNl1 
20T,OI0331171S 
...... Compute,Clutlffl911111 
RldvllondCommullllyc.itn , s-n 
Rold, on 1bl MCOnd Mondlf of mantl'l II 
8pm 8obforitlr , , .. ThellronlSt 
Mar;a,.ts, T'#dl«Nffl,Mlclcllllu.01· 
1921173 ....... 
QIIIICVidlo&lfflllClub Cotdlcl:Glond, 
7Swiftunt , LangleyGl'1111, Cndy ...... 
....... ~QublMltlll 
Room ROS, RoCnon Road Mnellt, 
Cnwley,onlfllfirstnl'*dMondlyot 
month J0.. ,3 11t,i,dtttuo1Court. 
Pw1C1 1ti1. Crawley, 0'293-IM207 
Mill-'- Mlaocomputlng OUb Conact 
.......... 2Hillry0oM,ust 
Gmltud , IIH11:SXO 
"'- MaocofflJiullrClubNIIIIW'd: 
NrtlllJllfc..tff , WictfwmRold , 
~.onflllrltMona-,ot 
ll'ICWIGllll&lm, ll'ICIIIWclSuftcllJofmanlll 
11..., POlilmman, TTllbalAoad, 
lilWllrnpton, WntSut.saDN1771l 
.._... .......... C(lfflpUllfQub 
.._ 7 30pmMryMCOM~ll 
Soull'Midl~C..ContlclJ 
SIMll, 301.*-*V.,HM.EM.M.ll 
1'1'11(6-
............ ~ PlrlanllComolMI' 
Soaerymwt11tRaom D103. Newc:1$t1e 
~onlbllrltTUlldlyot,w,y 
manei ,-Sc.qil,21PwcyPart.. 
T~ . Oli32S73IIOS --­C-- CompultrSoaer,mt11111 
Clnnodl~S,,S.,,..OIO 
Pririltge Road, CMnodc, tortNgteJi 
Ttny 5111, 20 Aldwood OIMI, 011N 
Tema, Wa1u1 WS7 IAS 
~ Com,pulwCifdtConacta... 
Bau;h,t HlmMHoull , SIMhfordW., , 
CM,itryCV11FZ 
W .. Computi,OUbffllltl•Panr.HII 
~Scfloolon,.IIGOlldand 
IOw1tl Mand,y IIIOIIIII I 45-9 45pm Alison 
..,,. , SI Pmc:. Awru , Wlllall, WS1 
20H,Gl222'3175 
.................. Plnanlltomoullr 
Socllly PMoort021-ZJlili171, Ul312 
....... ArnlllurCompllll,Club 
ll'IMbllEnfilldSchoat L.owunt , 
Slouttlriogt.onflluc:ondandlOUfth 
Tundlyotmonll JolwlTray , IOOlllooeh 
OoM . ... Hil. KIIQIWinll:lrd, 0384 ,..,, ... _ 
~-C--. PfOPQlldnew 
cM1 Mlfthlw Jones. PWill.en SN11 
O,Y 

-............. Con'l)Ullt'Clubn'llltl 
ltCldPhlUMllnrl , NIWStrllt. 
WOKslls , Oii lhl-.d Mondaymanlf'I 
llllpffl 05anlon.SSVaux11111St191t, 
Ralnbow'Hil. WR31PA -....,~ Comp,rsU.. 
Graupfflllllllto,(JpSoc:IIIClutl , 
Pogmart, llmlley ,onfltlatl~ 
monlllt73Clpm ....... llridson. C/039 
ic..-lbf!MIIIRoad ,....,.., , Soull'IYorb 
STOINF,022$417$3 
........ GrwnrTi.Scflooltomou,w 
CM, BnanSrnifl ,GrlMl'llldAold . 
Keighily, WHtYGfbl0208f.8 . OS3S .,.,, 
......... ~O. mllllwtty 
Mandi,-Clwla To.nNl'IO, 780(4 
ManctllSWAold.L.Mlhwlilt, 
~.04848672911 
LN* ............ t.lWSG,oupmllll 
IIClfltgentStrtlt.Ctlac,tlMtrtoft, 
......,on~1ttcwl'ID,'l'id 
Plttorll, 22Vldol\tWA.HMtor'lhLS11 .... 
,..__ "'-• R Silnolon. $ Wtffi:PIY 
Roaf,l.NdsLS72'X..06326831N 
,... ..... Cotnc,1,11er0ubir-.11 
2t Mi1 Mf¥, Hawonh, W YGIQ. on 
Sa!vtdayMCISuncS,yOe,uglasBtya,t, zt 
Mill Hr;. MNorttl. W Yartshn. OS35 

""" .......,. W. Comcivw Group mNII on 
Tuadlys Paul Cl'IIMII , Ill: 0274 ... ,,. 
._... Y..wh Pnonll Comp,11, Group 
fflllll•GeMrll LICIUftlbutre ,St 
GlofoN Bl.ilding, lbCIPII $trllt, Shltllld , 
onMCOMWIOl'lllldlymonlhllt7 30pm 
PIUISlndlrsotl, IVlfflllftROICI, Tetley, 
ShltllldS17lOE 
....._.ll*lct MoolJsn'Qub 
fflllll II nwmsco. ComprehnM 
Scflool, ~llb . a.,-unt • 
Thumlc:ol, Wtd~ II T 30pmdurin; 
ldlOGllllnnMt--Dlwll , 12Tlldol' 
StrNt, Thumlcoe East. OTO!l 893880 
...., ....... ~Group 
mlll:IOl'ITUlldlp PtlilitlOWll, UOSuilit 
204.CtownHcMt.~Roat.lMds 
LSt2Zf:S. 0632132S32 
YlfllCompwwClubff'IMUICfll 
~CM,wtty~IIIPffil( 
Thomas, 6*n Lea. AlpOII Roat, 
~ . HG128Y, 090438239 

..,.,,._ 

......... Compu11rautlllllltsll'Cwl 
Bln'. SldMilc:oultA"""'"", lklhapton, 
AlnfrewsNrl.onSUndlW'onc:111...,.... 
AludNl'Law, 10Dwlgll$$Roa1, 
Bistloplotl, FlentNwstwlPA75EF 
~ HoffllComowngautlffllltlll 
Qlrtfflanl:Halll , EOll'IMgh,Oll .. 2nd, 
:JnlandffiW......,.,llffflGtllll 
Roblftson,03144123111 
....... N'lll1M CClmpuw Soc:llily, Mib 
~ . 41MorldunPwkG.wdlnl. 
Edlnbw9"EHl77JA 
c...1 ........ Comp,l&l,QubfflNtlll 
Fllcin:CollgeofltdWlolo(pf, 
Gnngnoufl Road, F.illln. Oii fie lrll 
andlfwclll'lundlyOIIMtllll .twnlll}'llft, 
71StamarwlMAolCl,Falldrt:FKISHf 
,. eompuw uun Club m1111 
kw1n9"tf,Mun'lySimpson, 31Tom 
Sllww unt, SIAndtlWI, Fil , KYl& 
m 

Remember 
Let us know abo ut your micro<luborusergro up 
so"' can be sure the information printtd here is 
up to dat e. Drop a card to Wendie Pearso n , 
Listing s Editor , at Personal Compultr News, 62 
Oxford Street , London WIA 2HG, orgi>e her a 
call on 0 1-636 6890. 
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BACK ISSUES 

HOW TO GET THEM 
All avail.Ible: tMct copes of PC'JII c.an be ordered 
from our new Back I.MOCS Service, Ulln& the 
coupon pnnkd here . 
For apide to the ,ubjccts~red by MterOpMdta 
nery 'WCCk, ICC oar Mtcropaedia 1151 above . 
Send )'OIII onkn 10 : Penonal Complrkr News 
Ban lMues Set'VK'e, SJ..5.S Fnth Street , London 
WIA2HG 
To make sure of ,ettingall yourcoptts 1n future, 
why not fill in tbl tut-out &ublcnphon card in llus ...... 

PCN AUOUST 4-AUOVST 10, 1983 

r------------------ ------, 
I ~FOIIII 
I Anyone'-"1175p .-COIJIN55p,poo1&poctong....._ .O....I 
,-p1oooe- t1 porcopy--. . --upio21 c1ayo I 
,c1o11w1y. 
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MT'20L .... Ml1t7 • + + .... 220 3.0.1.12 10,12..5,117 200 220 •• MX45.7 ,. • • • • • M3 
MT1401 El,503 Ml x7 + • .. .... 211 ... 10,12.5.188,20 UIO ... .. 48.3•241 " 4 • •• • •• M3 
MT140L [1,Ne M9"7 + • • + .... 211 ... 10.12.5,lU.20 '"" ... ,. 41.3•241 7.5 4 • •• • •• ... .... ..., (7'7 Mh 0 0 """' 2000 ... .S.8.1.5.10.12.11 120 230 15.5 55.1•30 .5 " ' • ••• • • • NI 

LACll510A 1:5$2 Ml1t7 0 0 """' - ... 5.8.1 .5.10,12.17 120 '" 10 55.1•21 .8 •• ' • ••• •• • NI - -.-Hl.40 £1,471 °"' 0 0 0 2400 2000 ... 10,12 40 ,., 15.5 551•'32 .. 2 • • •• •• NI 
OKIMicrOln4ilO <242 M51t7 • + """' ,.. ... .S.10.1&.5 IO '" ,., 34 2•24 .5 •• 4 • • •• XI 
OKIMic:rollnelZA tffl Ml •7 •• + 1200 '" ... 5.83 ,10, 18.5 120 132 " 315.1•32.I •• 4 • • •• XI 
()Kl MoOlnt 13A - Ml•7 •• • 1200 '" ... U .3.10.18.5 120 '" " 511tJ:Z.I .. ' • • • • x, 
OKI Moolne 14 <97' M 0 0 • - '" ... 5.1.3.10,12,17 200 231 " 511t32.I .. • • • • •• x, .,....._ 

t573 M7•1 • + + 4- 1000 • 10,12.5,18.5 IOI) '" • 111•30 7.5 2 • • • • 82 
Otw.-OM5 100 [1.0:,, M71tl 00 0 0 .... ,.. • 10. 12.165 '"' 220 "" 582x40 I " 4 • • 82 .,..........,.. £1.361 M7•1 .. • + .... ,.. • 10,12,11.5 200 220 "" 5e 2•40 I " 4 • • 82 
OIW'MIIDY·211 .... + • .. """' 1000 • 10.12.lS " ... " 541X32.I .. , 4 • ••• 82 
Ot,,,MiOV-311 t l .322 °"' • 0 0 """' 1000 • 10,12,lS " 

,.. 
"25 ""'"' " 4 • • • 82 

~JP101 t420 ""'"*"' ... .... 1000 ... 10.12.11 "' "' • 38X26.I 52 ' •• • 82 

""'"""""' .... ~51t7 .. .... 1000 • 10 240 IO "' 40 1•34 " ' • • B2 
ESWU)2R0 £1,117 + + + • ..... 4000 • 10,12.15 24 '" " 521><37 13 • •• •• • .-___ ESW103KSA ".,., °"' . . + • ..... 4000 • 10,12,15 24 212 " 52.8•'31 14.5 • •• •• • ESW3000RO tl.M °"' 00 0 ..... 4000 3.4.6 10,12.15 "' ,.. 17 800:401 "' • •• • •• • --- <2.217 M . • ..... '" 3,4,11,1.12 10,12,15 300 ,., 144 &45X52.3 24 • ••• • • R2 ...... ..., [2.012 M + • .... 1792 U ,12,111 10,12.13.3,111.7 340 227 .. 51x42 .5 20 4 • •• • T3 """" ......... " .... °"" . ' """' ""' 

,., 10,12,15 " ... " ll1.3x41t " ' ••• • a, 
Oum.Spinlt.45 £1.IM °"' + ' .... ""' 3.U 10,12,15 .. ... " 1117x'2.5 204 ' •• •• • a, 
QumeSpnt,'6 <2.403 ""' . ' .... ""' 3.U 10,12.15 .. ... " ll17x'2 .5 204 ' ••• • a, 
RairDKwrillrm <2.201 M7•7 + • -1000 U.4.11.11.12 IIU2S ,10,132.115 100 '" " .,.eo, .. 4 ' • "' RairOlcwrillrrYM tl.200 t.il7•1 .. 300 ,.. 2.3.4,1,1,12 5UU2510 ,132 ,115 "' 127 " 57 IIC384 "' ' • "' ... .,., [1.940 .. """' 

,,. ... 10,115 40 ... " 588)(46,1 272 2 •• • •• "' "'"""' [1 ,529 Mtx7 .. """ '"" ,., 10,11.5 '"' 132 " 66•53.4 102 • • • • "' Rew~150,,1 <722 Ml•7 . • -NA • 10 '"' '" 10 311•3511 • 2 • • •• "' Rew!Ta•~7'3 [1 ,437 - • 300 KA • 10 " IO " 3181•401 .. ' • "' Aiootl RPI 300 AownMt [1.144 00 0 - 200 • 10,12,15 " "' " 5831<332 .. 1 • •• • • •• Al 
Riedl RPI 900 FDWIMf £1,712 00 0 -2000 • 10, 12.15 "' '" " &25•355 22 7 • • • • • • • Al 
AicohRP1900S [1.117 ' + • - 4000 ... 10.12,15 .. 204 "' e3 5x312 27 1 • • • • ... 
-.sroo £2,175 M • • -2000 ... 6.10,12,15,17,11 4,0 234 ... 47X561 "' • • •• • • • A2 
Stiikoer'IIIGP100A (247 M5x7 + • .. - ,.. • ~" "' IO 10 '2h238 .. ' • • • 04 
Slwiwa-CTI CPIO °""' Ml•13 • . -132 • " IO 142 10 21S1t3n1t12S " 4 • • •• • • "' Smlltc:won.TP1 C,07 0..,..,... 0 0 19200 NA 3.U.I 10,12 120 "' " 495•315 .. • • • • 01 
SordSLP180 t724 M • -'" II.I.I 10.12 120 "' " 51•31 " • • •• •• • . .. 
.... SWP20 [ 1,444 • . - 2000 ... 10,12,15 ,, '" .. M><447 22 • • • • • • S2 
... OP_..., <251 M • . 2400 '" ~" 10,12.111.7 100 '" ••• »••32• ,., 2 • •• • • 53 
S-OP-$10 033.50 w,, • • + -2.300 ... 10,12,17 100 '" •• 315X)l2X131 1 ' • • • • • • • •• M7 
SwDP-515 t480 Mid . ' . """ 2.300 ... 10,12.17 100 "' " 515x542x1311 10 ' • •• • • • • •• "' 5 ( 1.80t M • -,.. ... 10 120 '" " 71 7xl1 " • • •• • .. 



[1,714 M • 0000 ,.. ... 10 150 132 " 1 11xe1 50 • • • ••• • .. [1,5" M • .... ,.. ... 10 120 132 " 111xe 1 53 • • • • •• • .. 1¥TRS80DW2 [1.2IO • .... 2000 • 10,12 '3 "'' "' S24X204 27 •• ••• • • • •• T1 T-~743 tl.27 1 ThtinMl7x5 •• 300 NA • 10,17 30 .. ... 38 1 x40.e . • 1 • • 05 r.,,. "*""** 745 l'.1,470 - • 300 ... • 10,17 30 .. ... 38 l x40JI 13 .5 1 • R1 TeXM~711 ".,.. ThtinMl7x5 •• -... • 10,17 120 .. •• 40.IX15.24 ... 1 • • • • 05 T .... "*""*- 110 t1,311t Mllx 7 ... 0000 ... ... 5,1,10,11.5 150 132 15.5 e64x50.I "' • ••• • 05 r .... ~920 [1,431 MIIX7 00 -2000 ... !.t.10,16 .5 150 ,,. 15.5 lb:45.7 "' • ••• • 05 TeXM~MO ''" MIIXII .. 0000 "" ... 10,18.5 ,. 220 15 57.Sx43.2 11~ 3 •• • • • • R1 TR017QS ..... ""' 0 0 19200 "" • 10.12.15 17 132 15.5 !50.lx33 13 •• ••• ••• • T2 ToetbT13150 "- • 0 0 0000 "" • 10. 12 19:2 19:2 " ..... ,.. 3 • • • • • • • • • • • • • T4 w-.- "" MIIXII • • . . 19200 ... u.12 5,e .1.u,10,1:u.1u 12, 132 10 43.IIX33.5 12 • • •• • • • • • • W1 w-.- [713 M txt .. .. 19200 1500 u.12 5.e.e.1.3.10. 13.3.1a .e 150 220 " .,.,. 13 • • • • • • • • • • W1 zx_~ ~ L_ . ~ 1 NA NA • .!L 50 32 . 14X48 N~ 1 • ·~ ~- • • .. 
MONITORS 

These ""'8 been spit into CGfoltr and IMftOCiremt. 
krlN aln Is a IMQCH\II measurement In inches Nwty all motlOChrome monitors actt9t a com,0111, w1•" signal from the 

computer and most eomputen are eqv.ipped with COfflPO$itt video output Colour mondoB leature a Wider ranpe of ,1,...1 
systems than mono and ii Is important to match the OUtpu1 ol your computtr to the Input ol tht monitor 

AnNift ciMltt wilenabllsooodlObeouti,uttromalPUMfins.oethemonrtor Mo111tilllreterstothtcotoorofthetu1on1 
mono moMor. Some monnors come w,tn an ..U ·tltrt ftller 10 relie'Je QPef1tOf discomfort 

lalNI wtni rlfers to the trequency fJnQ1 ol SlgMls to whldl the ITIOMCN" can respond in MegaHeru Dot r1sellftlol indteltes 
tht nomber ol dots whidl can be~ across the screen: tht mofl dots, the Wrprr the l*,1Ute 

IHmenfoftl indicates the.1111 the unit occuples0tt thedattoc, 

...... ~-..... 
I • l h H I' I I 

l~ 
•q I i d tr J I I -·- 1~ ~ . J~ ! 

'""",.._' 007 ,. • •• .. ... NA 157 P1 
UDIOrl.ftNl"ll ..., ,. • • • " ... NA 1'7 P1 
-1· '"" 

,. ••• • " ... 337><40 .I ,,. M& 
TM22 029 • • • .. NA 22><34 5 ., J3 
VMl4PSN 071 ,. • • .. 300 47x40 ,, . J3 
Wo1'Cl.01U5-ffi 050 ,. • • 7 .., 861157.5 11.5 .. 

I I I 
I 

I l 11 ! 

10 ... 37:,,:42 10 "' HM2713 e>120 13 • "' 720 '""' ,. 81 
HM27198 '2.503 ,. • " ... 50 x:411 .. 8 1 
HM2711C £3.042 ,. • " ... 50•'9 .. 81 
HM31111 0 .... ,. • .. 1200 50 • '4 .. 81 
UOnQlb 1431-m .... ,. • 1 ... 15X57$ 11, .. 
UOl'IQ.lb1439 ,,,, ,. • 1 ... MX575 11, .. 
UOnQlb1431 030 ,. • 1 ... 15:,,:575 11.5 .. 
UOnQlb1 4U ·Til. .... ,. • " ... MX575 11.5 .. 
UOnCIA>1445 "" ,. •• " ... 8511575 11 5 .. 
UOnCw1449 .... ,. • " ... e6X575 11.5 .. 
UOnCw1451.m ,.,. ,. • 10 "' 151157 5 11 , .. 
UOnCw 1456 ,.., ,. •• 10 .., 6$X57.5 11.5 .. 
UonOAII~ .... ,. • 10 .., 85><57.5 115 .. 
UonQlb 2001-m °" 20 • 1 ... 86><575 11.5 .. 

I UOnCw2035 ['3 1 20 •• 7 ... 8611575 11.5 .. 
Uon<><>203II OOO 20 • 1 ... 1611575 ,,, .. 

( UonCUt,2039 071 20 • 7 ... 861157 5 11~ .. 

Wo1'Q.o1"6-ffi ""' 
,. • 10 ... M,..57 .5 11.5 .. 

Wdl .C\,1)14$111 .... ,. • 10 "' 151157 5 ,,, .. 

11 IA I 
I 

Ii I I 
750 301x:2t6 •• L1 
100 37.511211 • l1 
100 37.51129 • l1 
750 22•2' .. l1 
750 22•2' .. L1 

"' '" • P1 

"' O.A 13 P1 
t 1) 1 • • .._ 1 .. 22 ... 22_4,c:257 " P1 

Mi2 "" 12 • "'- 1 .. 22 ... 211.3><30 .. P1 - £ 114 12 • .._ 12 ... N,A NA P 1 
N12IOCO [11 2 12 • .._ 

" ... 23x29 .5 7 P 1 ...... I t121 12 • .._ 
" ... 33,50 7 "' PM102 j [121 • • .._ • " ... 22,21 7 "' ., .. 12 • .._ 
" ... ,, ... 7 "' ... 12 . ~ - -

.._ • " NA , .. ,. ... P2 



DISK DRIVES 
This section is dMded inlO categona cowring 5 'I.in Ind &in tloQ9y 0&$b. 

Disk data u,a,clty is meuurld III kilobytas (K). one kdobytt • 1.02• c:twactm. A .. 114 .iw column Is Included beause 
some dtsll Ulllts contain two diSk drives. 

ManufKturm can v,ry the number ol disk Gita lncb and thlsl are di'+'ided into sectors This lldotlll system Mlows the 
informibOn to bt st0<ed and rtlriMd by referlf'Q tot bnW1Q INrk on the dl$k so tht computer can keep tract or its rotation. Thi 
systtmean bel'lird. wheftreterenceiskeO't,ya hOleinthe<kSk, or son. whefetheOlskposmonismonrtoftdt,y~sign,ts 

Some drives have one rUd!Writt head lor eacn side ot the disk so the lr.l)'tf has a ctlOic:t between aJ11gle., bblt ·tl4t4 
dmn IS means that the drrm are both single and doubll·Mded 

AsdtSk~JdvlnceO~becamepos.$1t,6etocrammoredatJontothel'loppy'sodnvesw,Nfmurttftherlf1t11te,•t.1, 
(ON) ft111ffy. ID meanslN1 the drives are both MnQle and OOubledensity. 

The inteti'ac::e acts as an 1t1ttrprrttr so the computtt and disk can exehanQt intOffl\atlOl'I. Eacn device must l'll't'e the same 
Interpreter before a usetutcable connection eanbcmadl. The c.tnntdll colurmlllowsyouto match the Ol$kintertac,s to those 
induded In thl cksk dnm or IY1tlal>le it extra cost. 

I ., ... ssso • .. """i'iis"-500K I .. -SS.BO • .. 
BASFl10I £2<0 """' I .. -oseo • .. 
BASFl111 £271 IMb I .. -OSBO • .. 
ClnonX8300 £000 .... 2 " ... OSDD • CS 
CO<O "" - 2 ., -sseo • CS 
C050A [424 """' 2 ., -sseo • co 
CO!IOE .... I ... 2 .. -sseo • co 
COOOF £712 2Mb 2 .. -oseo • co 
coao ms """' 2 .. - SSl!O • co 
coaoo .... I- 2 .. -oseo • co 
"""'""""""I , ... 171K I ,. ... SSDD e C2 

"""'""""""" 
,,... 3431( 2 ,. Soll SSDD e C2 

"""'""""- t:1.029 I ... 2 n ... ssoo . C2 

"""'""""...., [1,418 ,... 2 15' ... 0500 e C2 
Cornmooor• VIC 1541 ,,... 171K I ,. ... ssoo • C2 

°""""'""'- £221 """ I ., .... sseo • C7 
~o10..940I £272 """' I ., .... oseo • C7 
Cc:nrol 0.. 940IT '''° I ... I .. .... OSBO • C7 
Cc:nrolOMIIZl..141 "" 

...,. I ., .... ssoo • ... 
Con1ro1 OM& ZL 141 B [17$ ...,. I ., .... ssoo • ... 
ConlrolO.C.Zl..142 £300 """' 2 "' """ ssoo • ... 
eor.o10..Z1.2•1a £2<0 """' I 

., 
""" 0500 • ... 

eor.otO..n.291 [380 I ... I eo """ 0500 • ... 
1· ""' .... 1 ... I <OIO - • ... 

ConlrolDetilZL.2918 [320 I ... I eo .... 0500 • ... --= "'"' ,... 2 .. -0500 • ... ., 
"" - I ., .... SSBO • .~ 

CSOOA £229 """ I ., -SSBO • CS 
CS!IOE ""' """' I " -sseo • co 
CSOOF Cll7 I ... I .. -osBO • co 
csao £523 - I .. -SSBO • co 
csaoo "" """' I .. .... oseo • CS 
Cun..ASIOO £252 - I ,. ... SSBD • co 
CumanoOAI035 ,.,, .... 2 eo ... SSBD • co 

E04QIAT 
Glill'wli-125 ........... ........... ......... 
Lowe EG 400A T 

£1,9'50 
£2,147 

cii3 
MZSOFB """ """""" 

, ... 
21- 1190 t2N ,._.,,, £299 
M<>,,11 tJaO 
Modlll111 """ TM1 01~ £282 

TMI Cll2:·2 ""' TM .... I tJaO 
TM,0. 1 £147 
TMI00-1 "'' TMI00-2 £221 

TM l(I0,,4.4M £2'7 
T...,.1 '"' Tr11Cker2 

"" ,.,, , ... 
"" ---

Clidilk1'3M·1 , ... 
"""'""""- £2,780 
eon,,, X8330 [1,200 

eo,...,o,,a ..... .... 
°""""'°"" ....... tl,1.U 

EIOOl'IFOI ID.00 £1.431 
E,oonFDe,1050 [1 ,387 

Eo::inFD820FBA £1.740 
EconFOe.2000 [2,0 13 

E,oonF0&20SO tt.972 
E.iconFQl,IOFBR [1.240 

F311 [1,72$ 

-· 
1 1 I I h 1~l;l-lil!1m1m 

=1~1:1: 
211Kl2l40)Sofl 

::1:11:1: 
175K f 1 J 40 J Soft 
,..--1,1-., 1 s.o 
158K 1, I 35 I Soll 

""''"'"' ... 17SK 121 40 I Soft 
1Mb I 1 I 1eo I Soll 
~eCITSoi 
100Kl1fn(Sofl 
2SOKl1io10(Sofl 
250K 111 "° I Soft 
500K I 1_l__~ I Soft 
IMb ,eo I Sofl 

.... I n Sdi-,... ' n ... 
"""' I n .... 
I 2Mb I n .... -I n -.... 2 n ... 
2Mb 2 "' ... - I n .... 

IOMb ' n .... 
I ... I n ... 
"""' ' n ... 
"" 2 n ... ,.., 2 n ... 
I ... 2 n ... 
"""' I n ... 
I 2Mb 2 "' ... 

ss 
isiio DOI I I I I l e 
osoo DOI I I I I 1e 
SS.DO DOI I I I I Je 
OS.OD 001 I I I I 1• 
ssBO BOI I I I l e 
SS.BO BOI I I I l e 
osoo 00 1 I I I 1• 
osoo -ssoo . 
OSSO • OS.SO • ssoo . 
OS.DO 
ssoo 
ssso • SS.DO • 
ssso 
ssoo 

osoo 
0500 
SS.BO 
OS.90 -rr--t . 
ssBO I I I • 
osoo . 
0500 
sseo l e 
oseo • 
ssoo • BSSO • 
OSSO 
ssoo • 
ssso • OS.SO 
OSSO 

LI 

G2 
G2 
G2 
G2 

" u 
Al 
Al 

TI 

~ 
"' Hi 
H1 
H1 
H1 
H1 
H1 
07 
"§! 

I 
I 

d 
FI 

F3 
C2 

• J E 
M5 
ii, 
E3 
E3 
~ e, 1: 





"-w A1on1, 12K RAM. 12K ROM. 
po,wc,r wpply ~r tnrodcr, 1NOu.al, 
pc:rfttt cond!IICJn. £75 P J Slact, 5 
lkywood Cloic. Aldtrlcy Edft, 
Chl'stmt.Tel (585ll0) 
._... ZX8h (17 paid chcqv,e tl)' 
rc111m; aho \6K RAMt £7.50 P 
Andre..-s, JO Klnptrofl Cour1. 8cth.nS('. --,...,. q1111:k pnnltr. bo1cd, utJUKd, 
cntfOIMQ and RS2)2 in1crfaca, Mill· 
abk for Drip tic, f.'9 Tel SMtf1dd 

""'°' Ill ... 48K, Sf>m5 8aAC, 1Kfllde 
rnu\llk, chHI pmc, boob, tcl for 
t200 Wn1etoT 011yS,lordit taib ,No9 
TboniclaffROld,Sl,U"IIICrlO-..'fl.0donl 
........ M~Mlall .PacmN l)'IX' 
pmc. ptrfed oondltiom -..·11h 1Mlnic­
UOM.COM il2 95-.tclllfl&lor f.12for 
qud salt Tel Goudhlll'M (058>) 
21\ 471(4-7pB1) 
....._. AwroW1nelcalOIIK'..-. 
Spaoe lnndcn pine With IMlrvt'llOIII. 
pc:rfcctrondtJIOJl,pnceK'*'a7.95.tNI 
11£111n,fort12 Tel Ooucli\lnt(OSil>) 
211471(cvtNnp) 
• ckctroruc1811Tralvch.1Clc,n«ch 
l xPPJ afKI •xllP2 btatcnu, wnh 
imlnK"IIOll lllamtal, ""fl.00,toelbnf: for 
£22.nir-..Tel~WM(O:SII0)2 11471 
(C•'1'111np) 
Oi4tl r m.1auo,Alaft Tel AbNtpJft 
(OlU ) 20070 (day) 208.l!i (cvcrunp) 
m .- c'8K RA\ 1, vcry&oodrondi· 
IJOll,12MOnthlold,lol:1oltoll..vconly 
020ono Da\,'l'Cirtn«Rer(0285)21111 
(ahcr 5prll wcctdl ys) 
D.11 mmpi1cr 56K RAM pa"l 00 oi 
IOftnrc 1nc:hidi111 Aq:bl Sun11lahon. )D 
M01111tr Maze, 1"'V IK pmn J*:b, 
nocllcnl co.tlllOII f.70. no offen Ttl 
s ... 1ftdoll751rn 
.... roron rirhoctan1lllllt,A121116K400, 
cn'OnXr. f»jl(" 111....den., Ratdtn..;o,,.. 
IIICh, nun..ah,btallt 1apcs,mape1c 
£160 <WftO WII , 14" 8ath Coun. 
11..-~rtul,Sllffoll 
1111 ZX8l •11h Mapl,n kc-ybol rd . le~. 
rnanuatpow,uMIPf)l)',~.f.JO 
tohwarc- lllfflld1111 )D M<>ffl4tt Mau . 
M.lfl hf.120.KCCplf.70 MEAr M:IIIOq. 
Puplan. Dlmhotmc: Road. WcllOII. t­
mtn. LN"2 )RZ 
DIJ 16K £'90 ,o(l-..-.,rc. Fros,e:r~ )0 

Dcknditr. Ca11et1e '· ~. 
Muvp . Oir.-talor. Star1rek, lnvadcn , 
Con~llatlOII. A.Memhltr IMaM,,r..t,. 
ltr1)cb.uirr, 1ooli..11,'ll>Of'lhf.l" . Sc:" 
forf.70 ld o.n-631-1271(afltt6pm) 
"- l2,fivcinonthlold..-ttllwpmt1 
CtiitllctlftdlldcValky~. 
Atlat:l and frtcmc:mbtnhlf,IO Dncon1 
Dcn,tlM Tel 952·9186(ahc-r5) 

PCN Billboard 
me d1""11re to i,cll or 1wop, tndudlq 
AoorMOft, Pro,r11111 Power . I J K , 
A-t F M>ff•"llrc. Compu4u Cotlcq:ib, 
Suf,tnof Sofl....,.c CIC. Tel 01-808 89()6 

(1ftcr6pn) 
"-w Atom 12K RAM 8K ROM , 
manu.al, Map: Boot, ,e111111 ac-

~~ ~'7rir~j~RIT~~"i; 
Shi,c,~S10l9:S 
AtMI VCS ,ood (11)11,:11t1Q11. three ~I· 
la .nc:tudcd, Ddenditt, Combat Ind 
Ad'vcnturc BnndllC'Wtr:IIKformttplm 
onc,MI paclllJl"I C~1 f.155, ICCtpt 
l.800110Td,O!J0'22(,,rlffl 
411 SptttNIII, pnnm, OOolpmpcr. 
Uft4lla6cr, JO)'Mick, soft""11rc. boob 
...-onh f.100,COllmc f.400 ,«iw:,ouaoo. 
al ,ood co11(bt1011 Tel . (Oll7255) 28'12 
NN 0c:NC 16K. bu1h·t11 cnte: Ut, 
onpnal rnclllOlapt and manuab, abo 
ltadt, f.100• wonh of soflnrt, volwllc 
C0111rol. v,rry ,ood coadlltoi1 An Jot 
f.190 Tel Ttllord~IO(a&r6pn) 
~ 16K. «>mpklc •">t.h t1pn Ind 
boots Ofliy 00. alto 14K AKIIII -..,t h 
BBC 8-c. iapn a.nod booh OIII)' .£100 
Tel. Mr GNkccOl-9-46lSl2(ahtr6pra) 
S.., .... tti cnh adJll§C.mttM Jot BBC, or 
toeh, MlftOlu Clffitra, 1008 '°"4111 t? -+ 
28mfflkM -t Vi\lllt70-210inmZQOffl + 
tlMh + bracteu+ 1npod + fihen +all£ 
-+ CICCtdas Tel Scod.tOfl (06'2) 

'''"'' .,___ rompu1tt.fidch 1ydlttlncti. 
kri,crcom.,klt. w,nmcd,1111,.,.ICdpfl, 
t.1p111, °"" C26 ono Borland, 51 
Lovd G;wdt.,.. WaUOff . Norfolk 11'25 
OTX 
~ for Sharp MZ-80K + 8Mtt =·=·,~~~of CIC f.70 J Qian. )18 Gtt11 Wntcr• 
Strm. Mo.-Sodc, MMclrialer Mu 
4L1 , Wetlt!Nk Td (061)22606 4 
Aalllllik MPU lo.x>TVpmcp,lusti• 
ca,nnd,cs • Qm,,, 111~-.kn. CodE­
bttak, !lone r.cc, Airl$ca, Oty"'f!K'. 
two ,e-:m old. fulty opc:rllllfl& 00 
Maunn,, 56 Parl Roed. Swana,c. 

"""'' o.t, 00 buys my lf'MUl('Ulalt ACICtronK' 
Chea C0111putc-r wtth Mt ~r alld 
ma1M ldaptor,cipt k.-cbol~•II. 
h.lrdlylllCd Beucr'ptM.wwq uictly Tel 
8cdford{02J.4)216215 
..... ZX80 +$K R OM +~ for 
COfflfflOdorc V'ic 20) K Super U pandtr 

or VIC" 20 Propammcn.' a..t CU1ndtc 
Tel $1onthcftF42.l24{evcru~and 
wt"tle DCh) 
"-w AIOIII fidly CJ.pudcd -..,1h u1iht)' 
R O M:1, Eproet proc.runmcr. pn,1~r 
c:ablt, .oft....,.e, !lamp 5voh rsu. WKI 
maft)'kw.lnp, f.1700IIO.Tel:01·~190J 
(eve1111111) 
........ Alilro-Wan Jot sale Only 
f.l!iono. Aho VlclO-+ Cl,"1 player+ )5 
propMnS + raanllal + all ltadt (all 
boJi«l)ootyf.lJOono(i«tudnpo11a,e 
Ck) Ttl Gltnboia87420ol(aftcr5.,.) 
... VCSR1lllftdtrwamiMy.canf'ldtn 
iadudtRatden.ol1hc~A1l,M..-k 
~.~tr.f.12$ono Tirl 
01·7)1(M)j.Cttr6pa 
...... G10);) vMko pmc nt•'l'I llllu 
outolbo.i.lli.thrtta.rtrid!Jft, Sp.;-e 
MOJltltr f.10 Cosmic Contloa f.10 
Mundi. k,nf.12 Tc10SIJJ96826 
C:.-.... Pct20018 K,wull kcyt,oard 
budd .. iapedtd. ma11111! 1nd btitc 
prosramm,nc boob rrosr-.adudt 
Othclo, Microthc:llti. llanp• . M ue, 
Time and Matht , p;,od Ol)ll(D11011 f.190 
ono. Ttl Coo,'Cnlry '61400 
....... Vl1Sv1dto1apct 200rcpmr­
.bk C..O. O!O lapel ) 0 Miracle Mnror, 
udlan,sc for an) 1h1n, lo do •1th 
oomputcn ZX!II or .tSK Sptttlllffl J 
F11l•011.Dcrnnchec:11.~.T)'rOIIIC 
DI I + 16K • <Wtr llO propanu 
i.ct..di111 Brcalr.w1. (Ntp and -r 
oihtn..ON)'.CSO(rnWcollca).TelOSI 
~50tn(nca rOl«t cr) 
W ..... OlltOrtM)Ata n~rl10l,ood 
«-dit.on ai rub.i.r pnce M111i­
roirld.iN011,ftJ1wnatt1 Tcl 062J.79-4749 
(ahc r6pm ) 
T..., TRS-.IIOModtl I , 16K, llllHntc"d 
CIH"KUIUt prncnl, u,11111 bo,;, IIOffllal 
pnoc '200 , -.."Ill K'CCpl f.1,0. uockn1 
buy. Tel 205 tn0 (Mandot$1:tr) 
..... )2 su. rnoal~ old. oncinal 
PKt. •111· e•ttlkn1 cond11.on • lmlt 
u.cd Pn ct1 Only f.lll$OIIO Mthld.ftl 
DrllO'I O.ta ,IOl'Jlodc Tel CambndJ( 
812107(afte , jpm) 
Dll ~ lyp,rwntcr tc yboan:l plUf,otid 
ltate m()IIJtOf d-mbk r and charCC'II 
phi$ boob and tapn all at* ..at J'll"I 
pnoc Oray,l..a.Mtoo T el Ol·J68"J5 
, ........ MICrOIII 8K RAM , touca­
tcMfl.1\o'e le)'t,Mrd, -rnbltre, Mino­
soft Base , 12K ROM , d\lal CMKIIC 
pon, , rnanuah .(95_ Td 0704810029 
w ..... Atan VCScanrldfctor -..cy. 

r--- - - -- - -- -- --- - - - -- · 

: READERS'BUY&SELLFORM : 
l~~;:s,'}.~~'~.!~~:0

u;t:;::~~~:::~~~jr:.~:1~1~;::r:•:~~;;;::~~fu~:'~ I 
\ number and send 11 w11h ac hcqucorposta lorderfor £1.50payable 10 VNU Business Publicalions. I 

I 
to Rlllboard, Ptr sona l Compultr Nt ws, 610xfordSlrttt, London W IA 2HG. Bui remembe r , th is I 
service ,sno t for commercial ad,·ert1scmcnts: v.e v.•ill not include ads from companies large or 

I I small. or from anyone carryi ng on a profit. making business . Also. we canoot gua rantee 10 place ads 

I 
in specific issues - it's first come. first scned. No rcp nnt se 11her unless you send in ano1her form . I 
P1east wn1e clearly putungonlyonc word m eac h box, and remember to include yourf ull •ddr es.s f 

land lt~ hone numbt:r , even if you don't wa nt t hem 1n the ad. 

I 

uchufc: 12K + 12KAa:N'•AIOIII +UM) 
dlwan: t booli.• for VCS canndfc'5 
Offen. 118 Ne..-m.a• Rold, E.,;ncr. .,._ 
• ...., AeotMoft Cfllelle n\Wbcr two 
fro. Ator11 111trocNC'10f)' J*=ll&C ..-,tJi 
~NctlOnt Atom c:&k ROM alto 
IIOUJht C.Mh pa..t Tel Ian McKune 
{cvtn!IIP-'1,ff ktn,;h)0$ 1.6S29)?6 
AtMl.t00101th1ypt.m ttrlt)bc,a,rd.48K 
RAM . nuene recordtr l?OO wonb ol 
IOftwatt, OOO pt~rah., !68 map. 
IOUIWOfffif.l,118,onl)'lMJOOIIO Tt l. 
01·7llol9'2.4 
AtMl410CtiKCW;re«wdtr,hardtyldtd, 
IIOl~lll)'MOft.i,clfofWTd 
Worthl11&45200 
...... Ace Mandard Forth WIJUl'C 
compu1ir1. hardly mcd. complete with 
111a1n1 adaptor Ind au cabks. barpia 
only W BorlaBd, 51 Lovtll Gardens, 
W1n011. Norfol.l 11'25 6TX 
........ ..-1tll .. aetanridcalftthldlq 
Loc:l and Chate 10 1wop fol' )'INI' Alati 
400or 800or Kii for f.170000 Td 
Ol·l108109(aftc:rSpm) 
..... Softtk «apkr for 48 1( Sp«­
tnun. buy. ~'1 e~challfc or ,wop for 
Hu~ ll on«, Arcadq and c,.._. 
Oii 8~-ay. Tel Motht~I (06MJ 
51ll5(al~r 5.)0Jm. ad.:for Mlltlll) 
AtMI vcs. p1111 12 c:anndaa 11K"hidi.nt: 
hmlan, Ddtodtr , SpK,t l11¥adcr1, 
A.icroids, Mau Crau Ql.-er f.2JO 
WOflh ol pmn Amaz1na otftr a,11 for 
f.lMono. Tel Ln'Crpooi (0$1)70810)j 
AtMI VC::Sa>mpk1e-..11h fivecanndft$. 
Spac,t lnvldcn . Conibil1. Awirro.k. 
N lfht Dnver and Lncr 81a:.e Ml for ON)' 
£l!O Td (66)1598'9(af1trf,ptl) 
M..t VCS pme •11b Sl;w Ra.den ,.,;: 
toudlj»d~lnvadtn.A$kroedtand 
Conibal, pcrfttt tonUlhOtl f.&5 lb Jfl• 
lord, Mtneyudc Tel 3568 
*-4-Ya., M11tW,-..1!h~ l11vadctl, 
Au St1 Bault, NIJIM Dr1\-er and 
Combat Alb<i.«1-..·,1hflll11M1NCl!Ml, 
U.O Tel0 1·7370814 
....,. II+ ll'ltcrface cardl VJdt1 
Vtdtolcrrn,Swilfflf)btc, nuin\aM,f.M 
Lane~ ca,d, f.55 MQw\taan Cloct 
Card, C15 16K RA"-1 Card, DO Tel 
~bnin, 8nswU14'698 
~ 64.dt!.ldm-e.ca»c:11t. 
~uck. VMwnlc. dal1 baic. 8......: 
IOft•"111e and pmn. b nc-.. Only f..500 
Ttl 0 1·~2 1~38 
Wk Jt romf)UICr 16K ('IIJU!d&c: C2.N 
CM&CIIC, bool lnno\-1111\"t Comput,n&, 
thrtt arlfld&c pmn. five caMCllt 
pmn. uccllrn1 rondtlMM. aoo. Tel 
01·8080096 
..._. 400 p-o,rani rcwrditr. Scar R.Md· 
en. 8~. A.i;e;embltr edllor c;af1nd,n. 
Ehlen, Frvat. Oab .ua•; ,oyttick; 
run11ab 1ndudc,; llardw ;ue Rcf trcecc 
Manni . blirp,11 f.180 Tel Retfocd 
70'10$(~0lb) 
Upl pen for .ale, le,- IIW •1th BBC 
M,cro.M .rro Ma~nw-111wonhU5.ti 
ncw..-11htllf'JC,Ofttyf.20 Tt l 0782 ,, .... 
~ l6K,lorWf,due 1oacqu~llOft 
of tar,e, compu1tr for bvsl- 111oC 

ThrttMOmhsold,as-.£75 Tel 
Flttl(02514)Jl)9 
.C dnve, Mitsubtt.hl 80 uad: double 
Mdcd dlmllnc, c.td Wllh po'lff' and 
data lcM and u11hun,111.1lllllll. -40'80 
Ind 1•'111;hablc, .,._Mi new, 000 ._, 
T elOSl-ot-4~ 
1P75C, aJll f.800, • nir .... f.495 ono 
Epil)II II X20..-1th ti.Mh ••CU.CtlC. 095 
ono. Tel T Ta)b. (02,l5) 156218 

I :: !!::2=~~::!tcdprt. I 
I 
I 

I 
I . 
I 
I 

.. 

I 

I . 
I 

I 
I 

f.22Sforqvicki.alcTclOl-8.S4))50aftcr ,,.. 
C-.... 40tO dual dbk dt'l"'<IC pl111 
nt.,tc and ManUJI. f.400 ~bn,n 
Mood A. Manlilal and bcpnntn pldit . 
£2?0 Tel 0 1-8926521 
~ d t -.."11re to ,wop or sdl 
mdud1nc Penetrator, 8 1,ocl Oysl:iil, 
M.ld M1rtNI , ud A.,tat Simul.rlOlls 
Tel Geoff on 8.aMnptolt (02.S6) »t97 

__ :J Nyt1mc 
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lllilr, MZ80- K •uth lol:sofl0fl1".llrc: for 
tak, all yow Dttd for l2td . Aho Atan 
VCS wtth Ave bond prncs, illO Tel 
(0202}707M0 
..... ZX Sp«tnam 16K, • MW 
109Cthrr w,IJI Spe,nral l•vadt:n .,,d 
Mett:JOMb, offen •l'OWMJ m. Tel. 
Ol'""'l»J 
W ..... 16KZX 8 1•1th«>upkolpnw:s 
for f4(1 5c:U1f11TandylVpmc.88pme 
~t!O'ltforll l barpn 1~ 
Terr~ . WNtky Bay. Tpx Met Wu,r 
NE262EII, nl for hul Kelly 
hr uk ndto ft'* (Model I} lll(tu.clc,t 
i60ol tc'litw.1re ,cobor bolrd ,tound 1111'111 
(lll)t llcted) MCf COIDf'JUICf boob , {160 
t*> Td · 8'o-"'ICll«l6.l86 "°""'* MPU VCS Mllilal OUX:S 
anndttolltyilOM Cocapk:tcAcet~ 
lllC VCS l)'Mtlll wtlJI fnqckn , Later , 
BIISI, Super tc.octow1 .,,d •bo\-'c a, 
ooo Bof1alld , 511.AwcUGardc111, Wit · 
l<Nll,Norfol.l:IP25.SCX 
Mwt VCS cattnd&a, Acer\..-, 
"--· f.11J1an&Dcl't,y,fl2. Dn,:Mcr . 
!10 am11. Outlaw , M1n.a111rc: Oo lf. 
AcNcnu, re , Hum.a• Can-ball, Bn­
ke1bd , ~ l"ropafflm1111, BaSlt 
Mat blli, BoJ;ift&, flOe-,;:11 Bortaad , 51 
1..1:M:I Gankllf, Wat1on , Sorfolk 11'2$ 
liZX 
-. rc1500podml'OfflJNte, •11h4K 
RAM pha pnnkr tnKttc inlcrfacc 
Colt 050. IICII f:2!5. Tel Ne•ffl.lrtct 
(06J9)665812C¥Cn1np.Mrllou&tt1 or1. 
Wane• Towcn , Mouho.i ROid, :,.lc­
ma11te1, Suffott 
"- J? K wttbm.nlloal. DrflO'IJOYt­
beb . Tlftdy lape recoflkr (•111! k.dt) 
and tJ0 W(N'1h of M){twNe Worth 
'f'P'O• OOO. •11 wn for OJO Tel 
l"Pl«*one )$ Jj 24 after 4Pm 
• Mod8 •·1th ,o,,toch. UOO of 
...,,. . ... c. """...,.,, laapa .. book ...... 
-nyllllrfN1nes , •1U~pt(400 . 
-c,otlAbk Tcl.01+8JJ1440q11 1Clt, ' 
,,,,., San1c Sword Conaa, NO!J 1· 11 
(rarc ' )pl"1'80Mad~IW'l( m1111) k>t 
2.XIJI P Mottram . IJ St JohM Qro,,·e. 
llul , ll lllllhttllde 
1• ZX81 , pnnm and follf CMiotUtt of 
loflwwe,OO OM Td. (tU 9?4647J 
W....,. ZXSpc,ccf\llll l6or48 K, m~be 
., ,ood ooedmon , wtll ~ up 10 00 
111HTd.(0384) ?n l46 
Mlft MXl 48k. pl1tt CIIMCIIC, ,o,,,ticb , 
(I'° worth of tof1,nrc ph15 \ou 111~­
ZUICII, onty O'° Tet 01-2' 1 J769 after ·-....... Spc,ccn,m ZXA I IOfi•--.rc 
T<Ul)h"ltruu TOW1:r JD 11Ch·e11t11re for 
Spcan,m 48.K. £4, Mad Ma.rt ... Spee· 
tr..,£4 , ZX81Kon,.Ounwwcl S a c 
A Ae1dlc:r. 1114-21 CaistkNI)' Dmc . 
Ml11or1,01MprG?27U 
....... ~-,d,co ~ ln~"Mo. Maic 
0Nlr, An Sc.a B•ttk . Pbnc1. Oclen­
dcn alld Ofpr,P'Q Q.lly l30 OOW> ror 
qU>Ct. t.ak Tel A~IOll·••·Ma t erAdd ,,..,., 
WIIIIIIIII ViclO nrtndfc prOJramt , onty 
lidw11t1UN llffded , '"11h 1MINClo01111 

pleHC RcMOGaNe pncu p,aMI, 1nctud· 
IJllpoMl('C Tel 021·!l.S48fl24Amt4pm , 
titforMHJ11 
.....i VCS as new wtth tcVH nnndfcs 
111dudlq Pacm..a , eique Amcriean 
~ and - SW Raiden , all 
bCt:led asacw, FIIUIIIC tc-for- . 
ontyflOO•Te J Lecdt4Clll21 
WkZI a..p,111er, fe .. · IDOll!hl old, 111 
eudk-nl l'Olldl!IOII, plllf 3K RAM 
C'lrt rMI#:, Vlrtll.llty 1111uted Abo the 
bootVic:Rc:vc.alcdandOWIICBIMllual 
Only £118. Tel Macdnfidd 24060 
Wlc.Zl'The Cownt~ or scl. !1 7. also 
Alic.81tb: . L5. Tcl Roctida.k44003 
11112.Xlllconiputc r ,4 Kp..,t,raRO\I, 
tebofifd . MNnd bo.afd . ,-,. wonh 
over £200. fOf Nk for W Tel Ot 
Y•r111011tk66,4025 
... Spc,ccn,1111, pnnter . ~ ,ck , am , 
pL,ftn. t20 worth o( prlf'ltcr paper ,. 
IOll•-..re•ndbook J WQl"th(IOO C(ltlmc 
f40:>. 001t,ou£200.,oodeond1hon Tel 
(08125$) 2842 
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PCN Billboard 
C.-.. 6,4 bfand llf:W, uted onoe , Q,pyc.l 'll11tpro,nt11copttM«flrM 
two-lMold•1thdlrfflC111KtlelNMI axle upe:s Send O and IIC for I 
and toft"'lttc t-i,c v.iue oo"CT f«JO. l1S11 .. Richard H11n1cr , I Or«t Pu t 
~ £299 OOW> Tel 570 8'11.tler Oow,Southwcll,No111N02!10EE 
!l-~ t• Z.X,I , 11 map.vnn, four !apes , i• RAM pKl fOf ZX81 J:6.50. 16K wonh f90 . wU "' (,ood cond,uon) 
Cnlu.iam, Fun to Lum 1n,·en11011t. Tel. Ha,.,..11dl Heath (0444) 4'1381, 
Jhit ory , Sup:rprosram1wnnJ , 4 10 aftcr4pni . 
pmeul ll O Td Stoctton602936 "- 12 IOll .. "ltre. W"iurd War and 
gs..- 16KL2,oocloondd1011 , pl~8'W Dra,,»Trck , lllJW,elhoPropamhc t 2 
TV and CTR.«IA recorder , all k.. ud Drqon ScltthOII flO. Alu new 
.......... boob . ndk,adsofpr.-, Td . Shcffield07 425.50326 
indudcd Pncc ,.-.. 1cd onl)' £)SlO OOW> .....i 400 loftwarc , four Alan &amtS, 
Tel . (Watfofd)J .. 21 Nldudua1 Sur lwden, £20 CKh , aho 
ZtH s..ic:t... built 16K. ie.dt . manu,al, Crypb of TcrTOI" (Jnpioc lld\,:nt urc:) 
t'wunM ck . £45 Abo BI.cl Cryttal (10 UOthclol: Tet048429182 
~en111re for48 K Spcc:u-.Uouwop ....,._, 16K pmrs-Ma:lder (.(6 '° ), 
Tel Barfofd624$74 Gulpman (O}, $pK1i Raiden (0 ), 
-. ~pnntcr . fnct 1011lr.ctor . hue r· Art.:. Miaoctic:. (il). or ll6 lor all 
(acc,c.blc, ..... uah . 0 ,0 .Tel Rcachllj: (COii CM:r £26). Tel Ken (Cove ntry) 
"84197.W Wli,.,.., IO?Shc"""OOd~rttt, 4699 
Rc:Mhn1, Bcrh ._, Spcctnrm IOft•"lttc pkaw: T el 
...._ c~""'°" 111\lt for Vic20 Make La&fl((l942)67129•ttte~ 
yowr COnlpotcr into• real 1)'1em , ttw-• ...... BBC (8) amnt dia,ram1 . •ho 
... for-canndsff , ftlCMOr')' a.di , CIC BOC (B) disk lflltrlacc 81111111Mtn.:-
Abloh.1e barpm a, £50. u new Tel oo., Ons-I°' pholostat copo wm 
ll.aVMt486748 P'Y.Ue.m Tel ldmOJ84-64J4!lday , 
Mlft Video Compum System ,nth 02tn)2869~np 
Dod&t- · M.az.e Ctue, A~ero.dtl , .,.._ "111•--..re lo tell or swop for 
11.allftltd ll oww , IIICty lOO (+ ron1ro6- other IOltware )0 Tu-I. 0 8 Lid, 
lcr) , all W(N'1!1 ewer GSO, •11 wll for lt11""1 Jloncc. l loraoe Ooet St11n,, 
fill Tel (0202)707M0 Tlmcpte, Ni!cfti,t,1. l'uel~ Tel 
C.. FX602P Alpbn11111t:nc pros- 0179 J6l1 4 
rMl'llll.lhlc akul.alOf •11h FA2 C'IMCIIC - du.a.I ~ dnvc CUIOII M0Z20 
adaptc. Uld prop- nldiadlnt AIJl! t 81krKt dtJoclcd 8:JOK •1th ~ track 
Sunublc. and muw: , ooal M. nl1n, rwllffltl and BBC cable. c.llCd •1th 
f70ono T el M1kk:nhall (06J8)71l9.3J power Slll)pty , braad mew, boi.op1 1n 
, ... coto.11Compu1c r .1&rccttlttt1or1 error !62.S.Tel O:!ll-644M68 DH.tand 
ofloftwarc , rcadyto lwop"Tel Sou tll IIW'.lualt.llCNdcd 
Bc:nflttt 4965 Dll 16K, Filcwt y keyboard nde o 
S...C-.. COIIC'ltion.M IOft•-are fOf Wt . IIIVffl (swttchabk) , keybcwd beep, 
for11tfa1Mi andJUIMOf1.fiv.:Aimul.a 11n, krytio.rd rcpca1(s •1t dlabk:);toftwate 
,- for 14 95. Uted OIIC:le only M VU-F"llc , 1-·asi O.C. JO Mau , CM)' 
Br ~. •• -Vid-R.a. Route Oiark,. Patrol . JO llr -8- boot , t.lC<'llh\e 
SPP., Ouc1-:7. Channel 1"6. re- catc.Tcl : DaV1$,0l-88.J7286 
quire iinuacdi.ale t,ak ....... 01000 u IICW indud•llj: 1~f\lC> 

ZUI Oate • 11y OUM.k boot by Mark bOII book alld frvc pmn ca nr~ 
Chartton , 0. All 12 PCNt 50p cad! PKmltn . Law, W..-, Spatt ~r • 
Odwr wee klies .u.y often " "'ri•e J 8 11bardt , (100 Ille liol 11.aM()II, 47 
Aik•. I lrt.npirid Oo,w , 8 -o.· A , ~ ROid , SinlllJboutM , Ke•t 
\lollHftltt ME10 2DB 
W_... 16.K ZX8 l lM,-,eaNll'Jipytcr plw: lllCl:UI fowr ffl(Jllthtold, 20(or more) 
ca:w;ene, e~ AcctroftJC" ..-ideo prnci; + ic• -t 14 .... + manlW, 
pmew1dldlreccaMC1tapl11llwldlwld wvrthfl2$.1eU11'ikwW Wan1V.:20 
Atade DdelMXr •nh evel)1hlnJ Ill · .. 11hcn,cttepl a}-crfor!IOO or 11nde10f 
dudtllJ p,IIICSpttd control 2 R«rta · 16K Spca,_. for ..-diet !100 Tel 
uon Rold, South.all, Mtddlctu U82 Ol· !l<M 7203 (after 7pM) 
5PE. ..... . Trader b)' l'Ud ,'()ulc:blt,,--. (Sp«­
w..-.: Vic20 Supc, Ex~r a,- lf\lrll 48K) fOf Punan .. and Tinicpte 
1ndJ,c, wil swop Wmcty Wancn . Mulb- (Spcanan 48K) for Pcnc-tra&Or (~kl · 
KNnd S)'lllhau:e r , Amok , Spatt bounlc lloute) . Tel B~Stortfur-d 
f'tlrttb 1fld Bbtz Cu!ICUU for the 72lOJJ (after 6f,rll 
cartnd,e Td ; Dun,an- (08681) ...... dilC dnYC for BBC 8 (TEAC 
2'J24 CDC Shupn e1e) Can afford atOlllld 
W....,. forZX8hMUCablct1pereeordcr flOO, •111 P')' arna,c Rottr Tel; 
for llftdc:r £20 ono T el R11&b7 T7&J5 044MIJ684 (evcn1np) 
after HIOpm. M T emple""" a., MZ-80K, ln1c,..--.I ~ne and 
.,.._ toltw.,-e. swop Pcnetwor . VDU , turthomc 0f bu:W-pl1ttp111N, 
M1~t 08 Ltd. Mateerlik . Time · jinc02!I Tel Poolc (0202}707840 
pte for T rade,, Terror Plrht. VU)O. 111~ - UftWMlcd blnw., pttiCftl 
Warto«1,0w:t11torandotbcrllipqll*'b 1y CMB64, 1111114 tOl!dliloft pl!A joy,tic t . 
48Kpme1 Td : Micb.ac-101·3402630 IOfl•-.e. boob Nd 1cdlmcal ISM1, al 
"-m A1orn, l2K RAM +2•K ROM. 5 .,. .. 1or1ouwopfor 8 0Cmodcl8 , 0f 
Mlp PSU , all COIIIICOort and bli.ffcn, My other Cl:lfflpl1er O Srol l Td ; 
lou oftoftwwc , (1 7'. BBCconvcrl'OII 01-6730219 WildebY1:r . 
botird,00 Td : 01...422• 573 ~ M>mccomputcr . caswtk:pb,cr. 
...._, ,o.,._forNk.ontyilor \"llOOYlpnct: . Td:09)92'60887 
tW\IJ' rw Pcnc11111on. Oobble ·A-OQ1 l,- 48K -· hard y 115«1. boJ.C'd 
or Ortmc r (or-,.nal 1-.,n only) T el ,w,ran1eed•1dlmall\l.ll , Oftlyt200 Td 
DiM1.11Jio.568jlQ , fter4~ R111'1C:!On(on85)67095 
1- s1008 K ROM 8a5ie 64K RA M 1• zxs1A DK1 rorua , cMC<lteyboard 
card ..-.th )2 1( CM OS RAM . Aereo 4Kar.apl11aboMdandM01herboardand 
KNnd card, Cc:111rM1C: RSlll pom , nu111tni: tcyt,oar d, t,7 of toftwa rc 
£299 Tel Upni111K1trl414.Safter6pm 111C:Nd1111 Scramble , Ockndc:r , a.a.,. , 
"-m AIOftl U K+ llK • 11h FP , al.I k •. -11i.Wl , OJMf221~p1 £111, 
kdandmaw.adap,4,of , IOfflC:JMnC'S •-rcd.Dunc...Tc1 (02M)l:ll308 
Mdboob,fl:ZO 198Thomh1U , Rn- ~ CZ..>,/QjKt1treeordcrplut 
1ndt, Br,choutc Tel'. 0484 nun, 1ntroducll0fl 1ape. Aill III bo:1. p,od • 
PhilipAmblicr ntw , wUfor£200IIO Tel Pc11tc1h7171. 
"- U ud Tafldy Colour Colnpule r W9 1wop Alan pma contok: . phlS 

ln1elh,niom . ~h«4'C:lkntronditt ion, 
pa. Jou, huc11n._ cartrodJn for V'(: 
20l6Korab0' -c pl111CN1.apctt«Wder 
T el OI-IJl'I070S,ll(Timperty) 
M.t vcs . anrlCf&a lmap:- OelWlll 
Anact , All.ant., , Couu,c A tlt , RMldeof 
Ille Spbuu . V1refichter, Actl\NOf'! 

Orq,pcr Comnwid, oa.ly f U c.cll 
Boria.t , !11 LO\,:IGil rdcm . Wan on, 

""""'' Ull l6KMMlloal• 11f'Ct bootutc- f 4' 
Tel . OU2 ( 11emel) 68860 (c~c11111,s ) 
ZUl + 16K witb powcr ,p,ict , kB and 
mlnlloai. E.lcclm! condl!IOfl , NrJ- II 
00 bu)'Cr ~ - Martin Tel Wake· 
6cld(0924)2'79606 
CCl Plrct ~r Mid Oa1.u , 1nq,dcr 
l.<XX>plld~ltitcrClrt a lk11,e . alleucl ­
la1CIO!ldli.o., wonilil5 . wllfori4'or 
sw09forZX8I T el Hemtl50705 
Mlft MXI, 48.K •llh 8aAC PnJt,11nm..1n, 
t ll , Alan 410 Protnm R«or<kr, JOY· 
MIC:b. and 16pma , 1ildltdiftf;Zauoe, , 
thrtt:fflOft!hlold , n.,oTdAylc;hury 
24100 
....... (2' ,IOl ) pl1)'Cn. 1Nkedlpl,o,rM-
1oc contKt , J(IIII albancc't NOll-pb)'C-n 
WMIJllJ lflfOfm.lllOII aboul !hit play b)' 
mail same (IMC) P Morclilnd , 8ate · 
1111cntFlat C , 4 lledsc p ~PoontTcr ­
racc , LortdollWlt 
Mlft 400to(1watc . MM:n1ura4, 5.8 , 9, 
12 (10c Kh , fll&,IIIS.m11l.a1or. Sham"". 
SubConuundtrC2 2c.cti , St11Rallkn. 
Centipede: ao e .cll . Star V.amor , 
PrOlcdor. A ~ rotti.c . 8111 Attart , 
BaJabugtn. Af!PC:~n ic. Rnon,c: al 
RIJ(l . l18eac:h,...,._ othcn Tel 
S..nbury82189 (o cn,"P ) 
S...C-.. ~••111c (oo--,. ... 11.aJ'C') llot>­
bll , Tlffitptc , C)bcr·R.ab e:...no,. 
Arcade ·Padt Areacha A\ ·i·r pM 
_, lnOfe' All half pnc,t Tel 8n 
(027J)4124(19 
...... 80pn11tcr - RSlJ2lf'IICrf.lC!C· 
l \.'.i ycMl ' old- homc wsc Ollly Offen 
ovcrHZO.Tel QSM...IJ0'271,( KnuWord 
area) 
...... for Alan ciornpu1er dnc -t 
cartridtepmnCiJ)cc:laltySta, Rltdcn. 
P- and Ccnupcdr Tel C•rd,ff 
(0'222)7$"8!l (aftcr~) 
.r.-. AIOffl Mly cc,q»ndcd •·11h u1tl11y 
ROMJ., E,.-om~r , ronler 
cabk , toft • -ve , 5 lftlP 5 Wln PSU. and 
IDMl)'llt.hngl, !1700M.Td . Ol ,9S419Cll 
(e~ runcs ) 
• Kltl"'ltreACOfMOti , IJK1.t1U9Cr ­
ic. lofl•-are ,...., rwop for or.be, ,-. 
Tel (029'2) 7<NN 
S.. , 2.Xlllioft• -arc-aM 111i.hton 
P)-ai1, 2J Arudel Drrve, ()rp,llllllOfl , 

""' Wlc M C2N Supe r Ei:P"*"r . IIIOlltlOf 
and 1wootbernnnd,n.aBboit:cd. Pros 
Ref Guide , V.: lu ... elkd , otbcrbook s . 
llardlyuted . worlb cwcrOOO , ~pl 
a.500IIO Td.(06J4)36.t929 
ZUI IOll•u-esale , IIIOMC2, arcadt 
...- . advnt11tft al wdl t.ftOWll CIDffio 

p,1111C1,saeforllll O Bm:c , 4Cah ·eflcy 
01n b ,LecdtlJLSllJU 
..... J2 K JO)'lt1Cbandil50aMCIICS , 
pma utd boob. $110 boiled and 11rllkr 
Jl'IIUICC , Q50 OIIO. Tel We)'bndft 
•19'5 
....,_ toftwatc for 1woppna>nclud­
llll Pc11enntor , Timcp1e , Bau lt ol 
8nW. . Cca tipcdc ck plus -y 1norc 
S..opforor.hn~orZXIJl or My 
Spc,ctnun.~.csjoy,.t,ctTd 
OJ16-511m 
C-..... 64c.,.,c:ucs , Panic:64il50 , 
Fros,tr64il .50.M11tan1C•111CbUI '°· 
a,11 lhrec 11e ~u.l "'*""'fact11,cr's 
c:M,1,CUU Tel l llvan1486748 
• ffdn'1'1:,C- MD 220.80uact , 
dull( ~ ildcd cflCd •·Hh power 
wpply 40'80 tract t•1ldln , BBC kad 

Bland -· ll1tui;cd 8ougb t Ill CfflN' 
Fin1(62j.Td0,1~ l>Mand 
ma!MW1inctuded 
r .. Sc,kOINIUl'MUApn111er•11ns-pc:T 
and aanual .. he• yow bu y my pr111tcr 
cat,&e, (l«lforq 111ettak . •1llll)t'fJhl 
Tel. (<Mn) W J l(aftcrt,psa ) 

•• 



• Software 

•=~=-~?ff«~~~!"-~-·~-? Twed of chasing rnonstlf1? Are endless miNiont in ct.ep Ip.Ke proving a 

12 

strMI? 
ThenyouneedrnlAOPAOGRAM,ANEWSOOACEOFRAM·loddel'"for 
your every-hungry Beeb . 

HOROSCOPES is a Ml program wtic:tl g.ves you PtfSOn*l Chal-.::ter 
retll(fingt- temfie tor parties. or.with a prin4e,, a luctative fund·raisef al 
fetes etc. It may even convince your IC8Ptical lamity and triencls lhat the 
computtt't not 80 bad •tier am 
HOROSCOPES isforlhe BBC Compu\«with32K, O.S.O 111.2,andcosts 
just ts.95 inc. p&p !of~. or te.95 for 40-tt,ck disk. 

Send cheques, payable 10 "TI'ird Program~, 10: 

Third Program (PCN), 1ff CMddon Ro.et , Taunton , Som«Mt , TA2 
7A11 . 

MM Ofdef only p4ease. °"'"'--· ••• THERE§ A SOFT OPTION! 

JUPITER ACE 
- USERS CLUB 
Newsletter , softwa re (both 

games and utilities). 

SAE for deta ils. 

Remsoft , 
18 George Street , 
Brighton BN2 1 RH 

CIROSOFT 
PRESENT 

GAMES FOR ORIC 
- - -~ MII.LII - A91'M01.i. ~,...,_.,. .......... °'~ 
~N-d,o,.,t"lor-01-~ ~==--===~= .,__tor .. ~ 'lfU*lll!W a,.,.""' 

tt lla. '6, tllnd.N 

COMING SOON 
f'AIVoCHUT1tl -t .... oll,o,.,t"--.1¥11111 .. dlllm 
........... ,oi.,r ........ llO---
fM.IIT - lt....ttruil~ ......... .... . -.... -- tlllld. .......... 

CIROSOFT 
lM~~~F-1 , 

Mr.Chip 
so• 1 \\ .\R• . 

JACKPOT 
1111 . .. ... _,.. __ ....._ ...... w:.-.. .... tlllll 

_., ........ ~-------· ===:-------......... 
....... 

DIIIIPCl.l ..... ,._,U........,....U.._Tet 

Looking for 
Spectrum Programs? 

Mt:lDUOSSPEC IS.SO 
IUCIOCBESS J.US 
ESCAPE U .,S 
!OGIITTUTl- - ---- lS.95 11.UlWSi------ "" L''\'ADEIS U .'5 
~Q!ISE ------- """ 
SPECTIUMGOLF ll?S 

AND MA/ff OnRA' ,..oc;;;a.ud' 
ABOVEl'fl JCESINCU.ISNEOf'VATANOl'._1' SA.f. 

A'.JRFU.LU:STS 
0-..__.,. .O. '• --4 •IMI ...v•W. e.i 

VYA.IYSH -K, 
11 MARGARET AVENUE. 

ST AUSTfll. CORNWAU.. 
TEL 0726) -61791 

NEW BBC DWER IN ESSEX 
E•~ Software Products now have 

:.SC.l:.~~ ·~''eWt 
and other lt.cting mk:rm, ~ ZX 81 and - · "HITCHHtKERS QI.NOE TO THE 

GALAX Y'' 

= •$p41ctnm....... ····:::::::::::::·£~:= 
211 YICTO,UA AV• ., 
SOUTHl:NO.ON-Sli r. - ..... - 1_ ~==:me 

DAVID 'S . .. 
Suf,plltnollOftwareftt)fll ml')ll lc,.t,fll....,.v­
f~~fot--o.t~ 

~:='===~~~'!:=: 
,oaw I~ ol tOii""lltt 
C-Md 1oee111- opt, 7 da)"'aweck 10.. to 
6f-oru,cwr ru.d ordntc"r,,-_ . • .-n,~ or phl)K 
klfhlnhcrdc1AIM 

DAVID'S 
29-t ROMl'O RI) ROAD, LOSOOS E'I' 
Gl ·SSS 9JOJ 

PCN AUGUST &.AUOUST 10. 19183 



DRAGON/ATOM/ORIC· 1 
ADD LOW·COST 110 POWER 

WITH A VIA BOARD 
Drive extr• l.O clevlces, from LEDs & 
switches IO eictr• penpherals Link 2 ITIICfos 
for data.program transfer. spool llsbngs IO a 
second micro to prinu ave ecc (see TEV· 
LINKbelow) 

=--=-=~:=.:=::...-:at:.! 
:Co:":;::.i:.==.-:.c::::'r:= 
___________ ... _ 
--.-..-.... ......... -=~~~====-":! :=.ooll. ... ..- ....... , ........... __ .......... _ .. _____ ~,-,_ -·- ,,,,. -·0,,- , .. ~ ---- ,u. -UDO~ UOO C----~·--- ffOO ll,.,___.......,._ C• liO rt.....-·-·~- n ~ __ __..,.,c10• u,. 

=·-0,,.-----
n» n» 

.......... -----·-i .. ..,-..... ,.._..,,. .. _ 
MAil ORDER ONLY 
SENOFORUSTSOETAIL.S 
Alpricwluly~dVAT , PPMC 

r .- 111cm ... LM, -PCI) 
401 D•llow Road , LutDfl , LUt 1UL 

T • I. {0582) 411908 

Soft war e for 
PET SHARP 

TEXAS 

un re so Seco11d I/ and 
Tapes on off er.for most 

computers, at bargai11 prices. 
Refe r back 10 PCN issue 16th Jun e 

9~,:;~~~ ~i,~~ r~;:2t;!;~~i1e 
10 

HEATH MICROWARE 
,c:alr.AOl!A\[.,r,;l*, 

O!ril'£..5TU ' , 
SH••0.,,111u1. 

~-·-.... ~ -=:"::--- -· 
-.i. • -.. ·-··-.... _ ... _., ---i---....--~ 1•- £4.7S~iftc . plp. °"-"O• 

QUAZAR COMPUTING , 
0-... Mla.!:::r.......~-:. ...... 

PCN AUOUST 4-AUGUST 10, llll!J 

ORIC1 ~EDITOR 

OIICIIO l'LO'I' 
111.....:U-..c:aot"I' , ~ 
COYDITllTCfflELTD.o~ 

CASTLEMERE (PTY) LTD • 
The largest retailer of BBC Software, books and accessories in South 
Africa invite UK producers in the BBC Micro market to contact us for 
distribution , sales etc of their products throughout the sutreontinent. 

Write or phone (from UK dia/01027-21 77- 1148) 

PO Box 7, Wynbe rg 7824, South Afr ica 

·.-1•10.12111 XZ q1a -..11• en ... ,c, 
·uopeuiqy '\MJ1S tats l.-S 

31::1Y~OS 3SdA 1Y:>OdY 
:01,pftl #IHP "JO/ ttll'M 

c.311YM.1:IOS sm11vnDY 13.1.lYN 
51131¥30 

SPECTRUM 
MICRO-DOCTOR ~--~ .......... -1...,-~ .... _..... .. ....,11: .. ... 

M~....,~....,~1'0.t,,,wt -o.i.-.......ic-. ... ue011~IDO.. 

J K QOlot:N IOPTWAIII , 
TlHESUP 

13 ASHTEAD COMMON, 
ASHTIEAD, SUARl.Y, ICT21 HD 

SOFTWARE 
FOR YOUR 
CBM64 

BYTEWELL, 
JaCMlflOM . IAMY.1.11.AM, CN nw. 

Tel: (0446) 742491 

" 



.. 

MICROSHOP 
Accessories 

Y D.TEC DIGITAL TECHNOLOG Y IS NOW OPEN FOR 
THE SALE OF BBC , SPECTRUM , NEWBRAIN , 
COMMODORE 64 , DRAGON 32, LYNX, SHARP 
CASH REGISTERS , CALCULATORS , TILL ROLLS , 
COMPUTER DESKS , AND A LARGE RANGE OF 
COMPUTER SOFTWARE AND LITERATURE . 

D TEC DIGITAL TECHNOLOGY 
• 1tsOlrllCIIHttrlleM,........,., MfflfY'INLUl#E . Ttt l5 14Ul3t2 

Accessones 

Software 

BCPL FOR THE BBC 
The mostpowetful ~ tor 

the BBC mictOoomputer, 
lncludN a full screen editor and 
assemblef. Language ROM, 450 ...J::.==~-.. also BCPl tor er,yCP/M- 1:172.50 

Rlchlnls Computer Products Ltd -·-··­OI•Ol119QA 
Telept,on, 0235-850218 

BUSINESS SYSTEMS 
Ak,,::-IIECOmpuM(.80C<MomnCOfd,MornlOt.2AD9k 
Disk OrfYes,Dot Motri.lCPMi«,SoiesUIOgllr Progromme 

NEW LOW PRICE PACKAGE 
~M:Comput9t 6'K ,ApplitDisti:. 
OrM wiltl Conliollt ZlnifhMonitot 

Second User 

£2288 .00 •••• 

Clubs 

£1049.00+vAJ 

APPLE COMPATIBLE CMSC DRIVES 
APPLEMATE t179 .50 
HALFHEIGHT DRIVE 
MOOELK-1 £187.00 
MODEL A0-1 FULL HEIGHT t1S7 .00 
b"..~~:ioR t!0.00 WITH All ORIVES 

' 

' 
P'l:...-1111.u.CAN>S ......... 

"'-" uuo ~= = t 11,M . .,, ,,. ... 
""'"""'°-......, -CASE t•.• 
FOAAPP\.fl tll.11 

MONl'OAICMt1) . m.oo 
fKl#ft'MCKOUAM#TH' 

~ , ....,.tlGO ... D ; -1:IOOedllltl.Adlll 
lftlo .. ..__MVAT . ~~'°'' 

_ .. 
NA.NUT COIWUTI" ~~~r=::;uu. 

~ \ LERWtCK,S HETLANO 

LYNX OWNERS 
NI..UG,~-='~~U.. 

m· Tel , 05952145 
-~ Software. ~oor!i!:'cccssories 

SubM:riplionltl~~ .5::'~pe)'lltlle 

NK.UG 
53, K~~ ~ 

ni.firsl,,...,,.,.., J, """" ......... 

AromCompu1cr. Dragon-32. ZX81. 
Spectrum, VlC-20, CB M.-64 

Ope n Mon-Sat 4.J0.5.30 

PCN AUGUST'-AUGUSTI0 . 1911.J 



i:PR~~ ~ 
lX Hardware Specialists 
ZX81 
aKEprom8oardW1CEpnwnl or11 t1LN 
~140rOUllrWll>olkit U.15 
fp,om~R,oic!SM-\olO n.• 
£ptOfflZXMoMclr tt .N 
[pn)l!IIXIIJ¥Madloollut tl.t5 
RomullusZ8CI~ tt.15 
Gr.,_.8olfdnc 4Kot[ptom tM •• 
~-3sAot t11 .l!I 

""'._ Rlmpd~ b ,15 
EpromBoard r11.• 
23or21wa,EdgeClrds tt.15 
23,o,28..,,.,[dgec.onn.cto,s a.• 
~OpCrta"'°"'tl'!O A.Oc.dl'-ffl..lO , 

OA-[2700 

,..~...._rJpt,p . ,....Wld-llordMlill 

EPROM SERVICES 
3W~Drtw, 

LNd• l.SI 1EF (0532) 1111113 

ORICUSER 
PROGRAMS - NEWS - VIEWS 

C10 FOA 
ONE YEAffS SUBSCAIPTJON 

OR 
C1 FOR SAMPLE ISSUE 

CheQuH or PO payable 1o 

ORICUSER 
20 WVNFORD HOUSE 

WYNFORD ROAD 
LONOONN1 

PCN AUGUST,4.AUGUST10, 1983 

THI NEW DlL TA 14 HAHOSET f"OA THE BIIC 
....... ,-slirDATAIASt"...-i .... 1111'1~ ....... :-Jt,A~:=i:==--~==--·'-~• c:::r'*'"':1."='==--=---=.~ ... 15 ..,._o ... _"" n...,...,2.,... ... ,,~3_.. n. 
.............................. QII .......... ...... 

NI DRTA1 .. JOYSTICIIHA.IIOSETHNl-t1t.• •11TR1Mt 11Mmn1-.1.....,1'¥*', ..... 2 ....... CIN 
DRTA14MADN'To.llOlUDCAll.(tU .tll ................ 1 s ..... s-·-~ ... --& ... ,.,m 

MAO'l' .. t _t...,. 0 NCtill- -Allll • VldO tl .• eldl 
nwa.., ... ~_.s_,,.._... . ... ~ a.•.,. 

CONNCCTOIII o·--..,... ...... ,....,s._..111111,...c...-.. ... ...,. 
o.-..s-,?>tO• 
....................... lllNINtl'-1111111 -""""-is... ......... ," ....... _.-.-) 

n.11 ... a _,. 
a .• 

O..,.•f'O•-- VAT lffC- ..... _...._.. _ ,.,_,.,....,..,_ ... -

VOLTMACE LTD., PARK DRIVE . BALDOCKJ HERT S. !:>....:! 
C. ... wekOffillMonday toFrldlly. Te6ephone:f04&2)1k410 

ARTON A BBC ? 
PRESENTING TWO TOTALL Y UNIQUE GRAPHICS SYSTEMS FOR THE BBC MICRO 

•OFFERS MANY FEATURES 
"SUPERB VALUE 
"GRAFKEY- OtSKC12 950ATAPE£7 95 
GRAFSTIK- TAPEONL Yt7 .95 

Ptt,onaJC11mpv1nNt'• -s1·ffdk1: 
''T ltisp«U,Z~c ,nd~lftfl ku11HH1ltwltiu ~to••J(HM'S,,O,r.•libnu, " 

Clare s MicroSupplie s 
ZZZ Townfield Road. Wlnaford., Cheshire . 

TEL : (06065) 5 13 74 . 

01.S,1.AY INST RUCTK>N SHEET 

G.11'wNR ....... NMBto-.,...s-m- . 

0.-_,,.~-- -....... ---­
SMli(l .... ~---l,_... 
MAll OflOEIISOHLV o.-lP ,Ouo . 
FOUNTAIN CX'IM"UTIEM llMITIO • ..._c-_ ~- --- .. ·- · lAS TLIIGN 
MMII. D#I 
!0103!11111'.11 

l(IIIWltV NOoYl .......... 
OIIOUIII...CXVUO 

=:::::---

Speed up the action with 
PICKARD JOYSTICK 

CONTROLLER 
......,...._ ol~key9.noc jultanort-no :::.~~·:;u.:.~~ 

=::.:= 
Sve c ••• Service• (o.,p,t PCH) 

154Hlgh5tN«,INallWk:tl , WtofMII, 
WNtMide..W$33JT 
T .. : ('Ott2)402403 

COMPUTER 
CARRYING 

CASE 
Suitable tor Spectn,m . Orie, Lynx, 
Sord, or computers of similar size. The 
hard case is ~nished In black with twin 
lockable tast en&fs and carrying 
hand le. 
Separat e pockets hold computer / 
manual, leads, pcwer pack , cassene 
player and five cassettes. 
Fokts flat tor storage. 

£ 13 .95 1ncYAT+ 
Post encl PK,klng C2 

0ustooYef1aAso8vailablebanyoomputer, 
pMte<etc . 

O.aterenquiriesw9'oome . 

SHERBORNEDE SI QN S 
VlctoryHouM, 
IATheRank , 

NonhBred~ , 
Trowbfldge , Wiits. 

T .. :022144425 

" 



MICRO-COMPUTER MAINTENANCE 

APPLE NATIONAL 
IBM ON·SITE 
SIRIUS !//Jlllliiriji: __ _.I\ 24 hr 
VICTOR CONTRACTS 

COMMERCIAL DATA SYSTEMS LTD. 
Telephone : 0268 -710292 (ask for safes) 

Courses 

PICTURE 
THIS 

~:m~1~~~f~r~!.~~ ~:r78h:;"~r~ 
v,ces, m both Bas1e and mactune code with 
examples from 6502 and Z80 devices. CS 

Godfrey Nix B.Sc. Tech. 
11 Whltec hapel Stree t 
Notti ngham NG6 OHG 

Classified 

• C... to1he BBCOt.cSp ,1<-m.iJ9:'i.D f SLrcradc 
~<Mes, £2 25 1.-chls.,c of pow• and p..c"•ftl 
Chcquti. JI,,., 0, SAE l'of dct.11h Dil'l,il Rc .... anll 
Um11cd P O s.~ u . Bul ,nhtW U2 4R l 

• a..w-..•D.C.S.. V.llkranp:of-.c:n...t>f)rr•i;-.:J 
JlfOl~IM Oii GMCUC for MZ~A and \I J' ,ll) t.. 
bw;tM" pmn. u11h1) and cduaioona l SAi r°' 
ta t.tlosut DC'S \8South Pa1Mk. Br;,mh~I Suw;l ­
poo 

• ut.rt IN....,.,.. -L'\..,_ Spc(1n1m J!f<'·Khool 
JlfCJllllffl Concct lcy prt .... dr.1 .. -,. poc1urc 1()1 c.:h 
kllfr<°' 1healphabc1 1nd• um~ rl·9 U 9:'i JimJ<1m, 
Soft,urc , Tiie RaJkd1. Pltalt). l>Mtnbu'}.Shrc,o- ) · ... .,. 
., ...... ..ir"-'t. l)l'r!IOft.lll dlit1111•"">·"""k 
andkmalt , 60L,ll.rko.d , l..ondollS V.6 C1IOl ,\tl$ .. ,. 
.. 

Books 

BOOKS for A TARI 

40 lheM.ort.ft N.lc:,r, C~ , Wih~SN U 
JHT 

Tl'I. {0249 ) 6577 44 or (0249 ) 65432 1 
rxt.39. 

MA KE YOUR 
A DVERTI SING COUN T 

PERSONAL 
COMPUTING NEWS 

offers imm ediate impac t 
on your marke t 

Call Ian Whorley 
or Christian McCarthy 

on (011323 3211 

Programmers 

FIG-FORTH 
lnstalabonmanual+sou«:ellstlng £12.50 

--- £650 AVWblelorlhtloklwvlgCPU's 6502,8080/Z80, 
6800. 681:XX), 6809. POP· 114Sl· 11 
8"CPMdtsksystems 0500 °""'""""'-- £9000 

8080SMALLC 
COMPILER VERSION 2 
Thrsc:omQllef isMllableas c source on 

ll"Cl' 'M-lofonly [25 00 
OrancompieteCP'Msystem £~00 

RED A PORTABLE 
SCREEN EDITOR IN C 

RED IS I ltlltedltot' miubleasasourcetoreither 
eoscor.,,..C(-,Y-ordemQ) w"" with..,, VIC'9o termnal whldl his N"SOI' .... _ 
SIJppliedot18"CP'Mdisk £4000 

CONGUIN sonWARE 
14 GOODWOOD CLOSE, 

MORDEN, SURREY 
SM45AW 

PHOENIX SOFTWARE 

ARE LOOKING FOR ORIGINAL 
MACHINE COOE PROGRAMS FOR 

VIC 20 or SPECTRUM 

We have an idea that could 
make your program the best 

seller in Europe 

EITHER TELEPHONE 
01 °8683353 

OR WRITE TO US AT: 
SPANGLES HOUSE 
116 MARSH ROAD 
PINNER, MIDDX. 

Senices 

- -
• •••• , IIIID LAUNTON,OJ:ONOJ:1000 • • 

, . ....,_,.,. 
c.rr ... _ 

CI.J23Un 

PCl'l AUOUST4-AUOUSTI0.198J 



MICROSHOP 

Program converters 
We need you urgently to convert p rograms from: 
SpectrumtoCommodore64;S pectrumtothe Vic20; 
Commodo re 64 to the Vic 20; and Spectrum or 64 to 

Atari . 

These conversions are needed for lis ting books that 
we are pu blishing later on in the year. 

If you ar e interested 
pleas e ring Fi Inchb ald 

on 323 3211 x365 

Classified ad today ....... sold next week 
THIS IS Hll R Ol'l'ORTI '\ IT\ TO \() \ ERI ISI· I'\ l'H !SO'\ \ I. !"O \ ll'l TE R '\E\\ S 
BRIT\l'\'S '\O. I \ll!"RO -CO\ll'llER \\ l·TKI.\ . 
FOR O'\I.Y • .15p l'ER \\ ORI> . \Ol !"\'\RH . \\ \ Ol R \ IESS \( ; I-. I ORE \l>ERS \I.I. O \ ER 
TIIE !"OlXrR\! 
\\11tc·1,,u1 . ,,l11 1 thcf-.,\c,•,,I,," l',r \\, 
l\llllt...( \l'll\l,.trhl,l,,,oli ,,i,·,t 
Ila .,.11..rt I lhk1 l 111,· .1111 "•'!,1' r,,1uu, ·,1 , , h o ld hp,t 
I ,,i. · r1 ,L"'", ·l,•r, · '"1,, ,I.ii, I , 
••lit t,,r1t1 . 111,l,,i,,f1T\\1lli 1, .. 11,lk,p,, j'I) 

35p 
per woril 

( 'u l uul Chi\ n,upon and wml ,,irh H our n·111i1ta11, ,· lo 
\ II( tu1, 11oi• t I ,,, 1t1 t-u . n K,o, \I C 0\11'1 It- K , , \\.,. t..! CI\ J flHI), I Kl I· I. I C)'\1)4" \\I\ .!IH , 

I ~:!c;;~~:::::: :::::::::::::::::::::::::::::::::·· 
I Pi;~·;i~~·~;~d~·~~·i~PCN·r~·~-·~:~~~~--
1 ~;!ose~;:~:;a:f::~~·;j··~~-~~~~~ 1-------1- ----1- ----1---- --l 

20 

I News. 21 

(Total • Number of weeks x Number of ~25::::======~:=======:::======~::=======: 
I Boxes x 35p) ~29'-- ----4""-----l"'------+=='---- -l 

)) 

22 2) 24 

26 27 28 
)0 31 )2 
)4 35 )6 

)7 )8 )9 "' I I I I I I ., 
I Barclaycard.lAcccss No. 
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QUIT 

-
;; ,a,,-.-.11, ... ors" 

Clh"e' s Mk:rod rh ·H 
• Hardwart -Pro-T ts tof tht 

Tandy Modd 4 Stray paint 
1ltc words pn nt and pain t will 
have caused confusion in last 
week's articl e on Gr afk cy and 
Draftmate packages for the 
BBC. In a tab le listing then 
facil it ies we switched words so 
print appeared instead of pai nt. 

Nought again • •• 
We did an injustice to I lcwlctl· 
Patkar d 's new desk top syste m 
in lasl week's issue when a 
slipped digit led to 11 being 
dc5Cn bcd as having t he powe r 
of a Motoro la 6800. It should 
have been 68(XX). 

e Sonw art - Sharptn your 
Sord wilh tht ntw Bask ·G 
...... II" 

• Gamtp4ay - Mon run (04" 
Atari, Spttt rum , Ork and 
Dnl ... 

e !\lk:ropaed la- Pull outp art 
two of thlf 1ukk to CP/M 

• Sptda l.s- First ofhi-o parU 
to htlp you progr. m tl t ln on 
,.our Dragon 

e PLUS, (uU rnWw of new .lln 
disks for the BBC. how to 
prog ram your Atarlj oystkk, 
all tht lat es t news In M onit or, 
more ProgramCarM , and a ll 
Uaerq ulan: ... 

Well .someone had todo 11 . .. 
and we'd hkc 10 award Bug 
Byte the cringe-Of·t hc· v.-cck 
awardfo r com 1ngu p w1th1t . As 
)'OU sec. he re v.c have fish and 
chips which. accord ing to the 

fish bar owne r. is a ' recipe for 
success' . 

l1'sclcarly 10 the 1as1cof Bug 
Byte. for 1hc. softwa re company 
is u,;1ng 1he idea to head ia 
launch mlo small shops m lhc 
belief tha1 there's grea1 sales 
potentia l in pull ing packages 
ncx1 10 papcr·wra ppcd plaice. 
Boo k shops. record shops a nd 
ncwsagcnl.s a rc also o n Bug 
Bytes hst of possible out lea. 

Now v.c' rc looking fon i,a rd 
10 1he day you can v.alk into 
)'Our loca l compule r store and 
come ou1 wit h c rispy cod. On 
lhco ther ha nd . thi,;could al l be 
a b;t of a red herring . 

PCN Datel ines keeps you in 1ouc:h w11h up-oo mmgc\e nts. M ake 
sure you enter them in you r diary. 

PC N Datel ines shoul d send the tnfor mat,o n al least one mont h 
before the t,c nt. Wntc to PCN Oattlinci. . Ptnonal Compu ter 
News, 62 Odord Street. London \VIA 211G . Org ;tni.scrs v. ho v.ould like &tails of com ing c, enis included in 

UK EVENTS ·- ..... 
Sch ZXMtCrofau August20 
Acom User Ei:h1bmon August 25·18 

Strt1hcl) 'dc Home August 26-27 
Compu1er Fair 

Computer Opu Day September 1 

Vt<ko, Audio and 
Computer Show 

Sep 16- 18 

Home En 1ertainmcn t Show Sep 17·2.S 
Computer Open Day &.h 1bmon September 22 
M1Crocompu1ers 1n Business Sep 27·29 
Personal Computer World Shov.· Scp29-0ci 2 
Compu1cr Fair 0«2 

Europe an Computer ()a<-7 
Tr ade Fonim 

OVERSEAS EVENTS 

·-Alexa ndra Pala('.(', London 
Cunard Inte rnational l locd, 
London 
Mclellan Galler.«. 
SauchtchallStree1, 
Glaieow 
Draganora ll ocel. Leeds 

Bradford ExpoMtion 
~nt re 

Olympta. London 
Cenlra l Hotel. Glasgow 
War""ick Un ,\·ersi ty. Co\en1ry 
BarbtcanCentre . London 
The Sir FrcckncOsborn Sdlool, 
Wct~')'n Garden C11y 
NEC, B1rmini h am 

........... 
Mike Johnstone . 01·801 9 172 
Compu1er Marke1placc Ltd, 
01·930 1612 
Jarak Sales . 25 Dunga\ ·d Gdns. 
Sih·en onh1II, Hami lton, 
Scotland. 0698 457204 
Tony Kam1n1ski. Couch mcad Comm un.cations 
Ltd,01-n81102 
R Cooper. 
J Wood & Soni Lid. 
BradfOfd 720014 
Mon1bu1 ld Ltd, 01-486 19SJ 
CoochmcadCommuntea1ionsltd . Ol-n81102 
Pcm Bubb. 01·8924422 
Mon1bu1ld Lid, OJ-48619SJ 
R Brown 
Wchrf)n Garden City 23367 
Oapp& Pohak 
Europe Lcd.01·747 3131 

. . ·~ 
Nationa l Computer Bus1nt'$$ & Aug 16-19 
Of f1ttSys1ems 
PerM>nlill Computers & Off1tt Sep S-8 
Automauon Systems E.xh,bt1,on 
A~tra lian Computer fu:h1b1110n Sep 11· 16 

lnternaoonal Periphe ral Equ ipment Sep B·IS 
& Sortwarc. fu:position 

Gulf Com pu ter Confcrentc' 

.. 

Auckl a nd, New Zealand Trade & lr'Klustnal bh1b,1ions. 12 J lcath<:r 
S1ree1. Parnell . PO Box 9682. Aue l.land 

Amsterd am. 'The Netherlands RAI Gebouv. OV. Eu r~plc 1n 2. !078 OZ. 
Ams1erdam 

Melbourne, Ausuaha Riddell E1.h1b.t1on PromotlOl'IS PTY Lid, 
166 Albert Road , Soulh Melbourne, Vic 3205 

M<bCOne Centre. Anaheim . USA Cahncrs Exposition Group SA. CM8.3 38085 

Dub.111 lntcm ahonal Trade Cent re R«d Conferences. Surrey I IOU5C, Throv,ky 
Way .Sutton . Surre • 01--64,JBOJO 

PCN AUGUS'f4,.AUOUST 10, 19&1 



HOT ~tr:0 ~ 5=--- 5-~ 

THE MASS STORAGE PEOPLE 

i- --= E.....-= 5=. SUPPORTS --- sinus 
Once again ICE have increased their range of subsystems to support another 
major microcompu ter - the SIRIUS. 

* ................................. 51'<'' Winchester Subsystems 5, 10, 20, 40 megabyte. 
* ................................. Easy To Install - Easy To Operate. 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CP / M86 and MSDOS fully supported. 
* ······ ............................... Fast Tope Streamer Back Up . 
*···· .............................. "Lattice" - The ICE Low Cost Networking System . 

All ICE products carry a full 12 months on site warranty 
against manufacturing defects or component failure . 

*If any ICE equipme nt fails we guarantee an engineer will attend 
your premises within 24 hours ensuring minimum downtime . 

For further information regarding the above system or any other ICE subsystems please contaC1 our 
Sales Depanment on Ashford , Middlesex (07842) 47271/47171. 
a Llmtted, Uffleton House, LJtUeton Road , Ashford , Mldclesex, TW1 5 ,uo. ~x: 8952042 (ta LTD Cl ·£!didllg~-or-....-. 




